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1.0 INTRODUCTION
1.1 Overview

This Baseline Risk Assessment (RA)--Human Health Evaluation is an analysis of
the potential adverse health etffects resulting from exposure of humans to
hazardous substances found at the Hi-Mill Superfund Site located near
Highland, Michigan. By definition, a baseline risk assessment evaluates risk
under the no-action altermative., that is, in the absence of any remedial
actions (including institutional controls) to control or mitigate releases or
exposures.

The procedures used in this RA are consistent with U.S. Environmental
Protection Agency (USEPA) guidance, including: Risk Assessment Guidance for
Superfund, Volume I - Human Health Evaluation Manual (RAGS) (USEPA 1989%a):
RAGS Supplemental Guidance - Standard Default Exposure Factors (USEPA 1991a);
Exposure Factors Handbook (USEPA 1989b) and Dermal Exposure Assessment
Principles and Applications (USEPA 1992b). Additional USEPA guidance and
other technical information have also been used and are referenced where
appropriate.

1.2 Site Background

A detailed description of the Hi-Mill site, including a detailed site history

and site maps, is provided in the Remedial Investigation (RI) reports for this
site (Techna Corporation 1990; Geraghty and Miller 1992a). A brief summary of
information that is relevant to this risk assessment is presented below.

Site Location

The Hi-Mill site (Figure 1-1) is a parcel of approximately 4.5 acres located
immediately southeast of Highland Road (M-59) about 1.5 miles east of the town
of Highland, in Oakland County, Michigan.

Site Operations

The Hi-Mill Manufacturing Company currently operates a metal parts fabrication
plant at the site. The site layout is shown in Figure 1-2. Copper, aluminum
and brass tubing parts and fittings have been manufactured at the plant since
1946. Soldering operations at the plant have used silver solder or aluminum
bar brazing. Cleaning and pickling operations used nitric and sulfuric acids
and degreasing operations used trichlorocethylene (TCE). Trichloroethylene is
stored onsite in an outdoor storage tank. Wastes from these operations were
formerly disposed of in two on-site lagoons, which have been drained and are
now vegetated.

Bagis for Concern at the Site

Based on the Hi-Mill site operations, the chemicals expected to be of
potential concerm at the site are the volatile organics that are used in
degreasing operations and their degradation products and inorganic chemicals
used in fabrication processes. The contaminant pathways of potential concern
are surface runcff from contaminated soil and migration of contaminants into
and through the groundwater.

1-1
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Adapted from Geraghty & Miller 1990

FIGURE 1-1 LOCATION OF HI-MILL SITE
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Adapted from Geraghty & Miller 1990.

FIGURE 1-2 OVERVIEW OF THE HI-MILL SITE
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1.3 c of Th Ri Assessment

This human health evaluation evaluates the potential risk to humans. both now
and in the future, associated with the contaminants at the Hi-Mill site.
Risks to environmental species are evaluated in a separate Ecological
Assessment (Life Systems 1992).

1.4 Organization of This Report

In addition to this Introduction, this Baseline Risk Assessment - Human Health
Evaluation Report comnsists of the following sections:

Identification of Chemicals of Potential Concern
Exposure Assessment :
Toxicity Assessment

Risk Characterization

Assessment of Uncertainties

Summary

References

0~ WU BN
COOOOOO

This report also contains six appendices. Appendix 1 presents the
calculations for Exposure Point Concentration (EPC) calculations. Appendix 2
presents a detailed description of the models used to calculate air
concentrations of Volatile Organic Compounds (VOCs) released from soil.
Appendix 3 presents a detailed description and calculation of Human Intake
Factors (HIFs). Appendix 4 contains expanded toxicological summaries for
those chemicals of chief health concern at this site. Appendix 5 contains
computer worksheets of risk calculations. Appendix 6 presents a summary of
the sampling data for this site.

1-4
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2.0 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

Chemicals of potential concern are chemicals present at a site that could pose
a risk of adverse health effects to exposed humans. The selection of these
chemicals is based mainly on the results of chemical analyses of environmental
media from the site. Chemicals of potential concern normally include all
toxic chemicals that have been released by former plant operations and waste
disposal activities at the site, but may also include naturally-occurring
toxic chemicals and toxic chemicals that have reached the site by
environmental transport from other sources. If the risk assessment indicates
that one or more of these chemicals poses sufficient risk to be of concern,
then more detailed evaluations of the relative magnitude of the risks from
each source (on-site activities, naturally-occurring chemicals, chemicals
transported from other sources) may be needed to provide the basis for
evaluation of remedial alternatives and other risk management decisions.

A summary of the analytical data available for the Hi-Mill site and a
description of the procedures used to identify chemicals of potential concerm
from these data are presented below.

2.1 sSummary of Avajlable Datg

Remedial Investigation field activities were conducted at the Hi-Mill site by
Techna Corporacion from January 29 to March 29, 1990 (Phase I) (Techna
Corporation 1990). In order to strengthen the database for risk assessment
and to further characterize the nature and extent of contamination at the
site, a second round of sampling (Phase II) was performed by Geraghty and
Miller from November 21, 1991 to February 19, 1992 (Geraghty and Miller
1992a). Samples of soil, surface water, groundwater and sediments were
collected on and near the site and analyzed for compounds on USEPA’s Target
Compound List (TCL) and Target Analyte List (TAL) according to USEPA Contract
Laboratory Program (CLP) protocols (USEPA 1988a,b). A summary of the sampling
and analysis performed during Phase I and Phase II is provided below. The
sampling locations are identified in Figures 2-1 and 2-2.

2.1.1 Ehase I Data

Soil

A total of 271 soil samples were collected from on-site locations. These
included both surface (0 to 1 foot deep) and subsurface (1.5 to 16.5 feet
deep) samples and were collected from soil borings and monitoring wells dug in
the areas beneath the parking lots north and south of the Hi-Mill buildings
and the area behind the buildings. Analyses for "short list" metals (metals
selected by Techna (1990) expected to be present based on Hi-Mill site
activities; aluminum, chromium, copper, nickel, silver and zinc) were
performed on 176 samples, including 15 field duplicates. Twenty-six samples,
including 2 field duplicates, were analyzed for all TAL chemicals; 54 samples,
including 5 field duplicates, were analyzed for TCL volatile compounds and 15
samples, including 2 field duplicates were analyzed for TCL semivolatiles.

Ten background soil samples were collected and analyzed for TAL chemicals and
TCL compounds.

2-1
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Adapted from Geraghty & Miller 1990.

FIGURE 2-1 SOIL AND SEDIMENT SAMPLING LOCATIONS
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FIGURE 2-2 GROUNDWATER AND SURFACE WATER SAMPLING LOCATIONS
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Groundwater

Groundwater samples were collected from 31 monitoring wells on and near the
site. All samples were analyzed for dissolved short list metals and 8
samples, including 1 field duplicate, were analyzed for dissolved TAL metals.
Twenty-nine samples, including 3 field duplicates, were analyzed for TCL
volatiles; 5 samples, including 1 field duplicate, were analyzed for TCL
semivolatiles; and 30 samples, including 3 field duplicates were analyzed for
ammonia-nitrogen and nitrate + nitrite.

Su Wate

Eleven surface water samples were collected from Target Pond and two samples
were collected from Waterbury Lake. Four background samples were collected
from a nearby pond. Samples were analyzed for the short list metals and
chromium VI. Five samples were analyzed for all TAL chemicals and nine were
analyzed for ammonia-nitrogen and nitrate + nitrite.

Sedime

Twenty-four sediment samples were collected, twenty-one from Target Pond and
three from Waterbury Lake. In addition, four background sediment samples were
collected from a nearby pond. Samples were analyzed for the short list mecals
and chromium VI. Five samples were analyzed for all TAL chemicals.

2.1.2 Phase II Data

Field Gas Chromatography (GC) analyses of soil and groundwater samples from
around the Hi-Mill plant were performed during the Phase II investigation.

The data generated by these analyses were used for screening purposes and were
not used for quantitative evaluations in the risk assessment. Only samples of
environmental media analyzed in accordance with CLP protocols are described
below.

Soil

Twelve subsurface (7.5 to 117 feet deep) soil samples were collected from soil
borings and monitoring wells and analyzed for TAL chemicals and TCL volatiles.

Groundwater

Thirty-four groundwater samples were collected from monitoring wells on and
near the Hi-Mill site and analyzed for TCL volatiles. Thirty of these samples
were analyzed for TAL dissolved metals, and six of these samples were also
analyzed for total metals.

Sediments

Four sediment samples from Target Pond and two from Waterbury Lake were
analyzed for all TAL chemicals except cyanide.

Surface Wate

No surface water samples were collected for chemical analysis during Phase II
investigations.

2-4
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2.2 D i v o)

During the RI investigations numerous environmental samples were analyzed by
field GC. Only data generated by laboratories following CLP or CLP-equivalent
protocols were used for quantitative evaluations in the risk assessment.

Field GC data were used only for qualitative assessment.

The data from both Phases were validated by Geraghty and Miller according to
guidance provided by USEPA (1988c, 1988d). Data were qualified either by the
laboratory or by the validator according to USEPA guidance, and data were used
in the RA as follows:

Data which were considered unreliable due to quality control problems were
qualified with an "R" . and were not used in the risk assessment.

Chemicals which were analyzed for but were not detected were qualified with a
"U." The "U" qualifier represents the Contract Required Quantitation Limic
(CRQL) or Contract Required Detection Limit (CRDL) adjusted for any sample
matrix or preparation requirements for analysis. In addition, samples
associated with contaminated blanks were "U" qualified, if the concentracion
in the sample was less than 10 times the blank concentration for common
laboratory contaminants (methylene chloride, acetone, 2-butanone), or less
than 5 times the blank concentration for other chemicals, in accordance with
USEPA (1991b) guidance. These values were used in the risk assessment as
nondetects.

Any detected value for an organic chemical which was detected at greater than
10 times or 5 times the concentration in the associated blank was qualified
with a "B." These values were used in the risk assessment as if they were
unqualified.

Any sample values with minor deviations from CLP requirements for holding
times, analytical spikes, duplicates or other quality control parameters were
considered estimated values and were coded with a "J." Sample values less
than the CRQL were also "J" qualified. These values were used in the risk
assessment as if they were unqualified, as recommended by USEPA (1989%a).

Any detected value for an inorganic chemical reported as less than the CRDL
but greater than the Instrument Detection Limit (IDL) was qualified with a
"B." These values were used in the risk assessment as if they were
unqualified.

2.3 Selection of Chemicals of Poteptial Concern

Chemicals of potential concern are those chemicals that are included in the
risk assessment. It is assumed that all chemicals analyzed for are chemicals
of potential concern, unless they are eliminated for a specific reason. The
Hi-Mill monitoring data were evaluated to form the list of chemicals of
potential concern for characterizing risks at the site. During this
evaluation a number of chemicals were eliminated for various reasons (USEPA
1989a). The remaining chemicals are the chemicals of potential concern for
the Hi-Mill site. The approach used to identify the chemicals of potential
concern is described below.

2-5



Life Systems, Jic.

2.3.1 i Neve etected

Any chemical which was never detected in any medium sampled at Hi-Mill (i.e.,
qualified by a "U" in every sample) was eliminated from consideration as a
chemical of potential concern, since there is no evidence that the chemical is
present in these media. The chemicals eliminated because they were not
detected are listed in Table 2-1.

As indicated in Table 2-1, chromium VI was eliminated as a chemical of
potential concern. The two main valence states of chromium, Cr*’® and Cr+6,
are in dynamic equilibrium in the natural environment. Therefore, because
Cr*® was not detected in surface water or sediments at a particular time does
not mean that chromium VI will never be present in these media. Furthermore,
total chromium was detected in all media and Cr*® was not specifically
analyzed for in groundwater or soil. Thus, total chromium, including both
cr*¥ and Cr*®, was retained as a chemical of potential concern.

Exclusion of a chemical because it was never detected introduces some
uncertainty into the risk assessment. This is especially true if the
analytical detection limit for the chemical was sufficiently high (i.e.,
insensitive) that a heaith risk might occur from chemicals present on-site at
envirormental levels equal to or less than the detection limit. The
uncertainty introduced by exclusion of never-detected chemicals is discussed
in Section 6.2.

2.3.2 Beneficial Nutrients

A number of the inorganic chemicals detected on-site are naturally-occurring
components of the human body, and daily intakes of moderate levels of these
nutrients are considered beneficial or essential for good health (NRC 1989).
Chemicals in this group include calcium, copper, iron, magnesium, manganese,
potassium, selenium, sodium and zinc. In order to judge whether any of these
chemicals could be eliminated as chemicals of potential concerm, a dose was
calculated that would result from ingestion of groundwater and soil, assuming
the same residential intake levels as detailed in Section 3. As shown in
Table 2-2, the calculated daily intake of each of these chemicals is within
the beneficial range of the Recommended Dietary Allowance (RDA) (NRC 1989).
Therefore, exposure to these chemicals from soil and groundwater at the site
is not expected to be of concern. Daily intakes were also compared to
available reference doses (RfDs) derived by USEPA (1992a; 199le). The
comparison indicates that the intake of copper, manganese, selenium and zinc
is well below the toxic level. However, copper was detected in Target Pond
sediments at relatively high concentrations during Phase II sampling (Geraghty
and Miller 1992b), and exposure to copper in sediments could be of concern.
Therefore, copper was retained as a chemical of potential concern for the
Hi-Mill site.

2.3.3 tive dentified Compound
Several Tentatively Identified Compounds (TICs) were reported in samples from
Hi{-Mill media. These included alkanes, organic acids and other organics

(Geraghty and Miller 1990). These TICs were evaluated qualitatively as an
uncertainty in the risk assessment.

2-6
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TABLE 2-1 CHEMICALS NEVER DETECTED IN ANY MEDIUM AT HI-MILL

Chemical Name

Acenaphthene
Acenaphthylene
Aldrin
Alpha Chlordane
Alpha-BHC
Anthracene
Aroclor-1016
Arocclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
enzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid
RPanzyl alcohol
a-BHC
»(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bromoform
Bromomethane
Bromophenyl-phenylether, 4-
Butylbenzylphthalate
Carbon disulfide
rbon tetrachloride
waloro-3-methylphenol
Chloroaniline, 4-
Chloroethane
Chloroethyl vinyl ether, 2-
Chloromethane

Chemica ame

Chloronaphthalene, 2-
Chlorophenol, 2-

Chlorophenyl-phenylether, 4-

Chromium (VI)

Chrysene

DDD, 4,4-

DDE, 4,4-

DDT, 4,4-

Delta-BHC
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dibromochloromethane
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichlorobenzidine, 3,3’-
Dichloroethane, 1,2-
Dichloroethene, 1,1-
Dichlorophenol, 2,4-
Dichloropropane, 1,2-
Dichloropropene, cis-1,3-
Dichloropropene, trans-1,3-
Dieldrin
Diethylphthalate
Dimethylphenol, 2,4-
Dimethylphthalate

Dinitro-2-methylphenol, 4,6-

Dinicrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin ketone

2-7

Chemical Name

Fluoranthene

Fluorene

Gamma Chlordane
Gamma - BHC

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexanone, 2-
Indeno(l,2,3-cd)pyrene
Isophorone
Methoxychlor
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitroaniline, 2-
Nitroaniline, 3-
Nitroaniline, 4-
Nitrobenzene
Nicrophenol, 2-
Nitrophenol, 4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Styrene

Thallium

Toxaphene
Trichlorobenzene, 1,2,4-
Trichlorophenol, 2,4,5-
Trichlorophenol, 2,4,6-
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TABLE 2-2 EVALUATION OF CHEMICALS THAT ARE BENEFICIAL NUTRIENTS

Health Criteria

Come. in DI from Cone. 1n DI from Total OI RDAL®/, REIDLL/ Ratio Ratio
Chemjcal 304L¢0) So4l(P)  warer:S)  daper!d) ms/day  mx/day ns/dey  (DI/RDA)  (DI/RMD)
Calcium 39,000 4.68 260 480 “85 1,200 -- 0.40 .-
Copper 280 0.0336 0.082 0.084 0.118 3 2.6 0.04 0.045
Irom 21,000 2.52 3.9 7.8 10.3 30 -- 0.34 --
Magnesium 11,000 1.32 .50 300 ' 301 400 -- 0.75 --
Manganese 470 0.0564 0.69 1.38 1.4 5 7 3.29 0.21
Potassium 1,400 0.168 4.6 9.2 9 2,000 -- 0.00 -
Selenium --(8) 0 0.0011 0.0022 2.0022 0.075 0.4 0.93 0.0055
Sodium 349 0.04188 140 280 280 500 -- 0.56 --
Zine a1 0.00972 0.095 3.19 0.200 19 14 2.01 0.214

(a) Upper 95th Confidence Limit of the srithmetic mean of all surface and subsurface soil samples (mg/kg).
(b) Assumed ingestiom of 120 mg (1.2E-04 kg) soil/day.
‘ITpper 95th Confidence Limit of the arithmetic mean of all groundwater samples (mg/L).
isumned ingestion of 2 L/day. .

scommnended Dietary Allowance (NRC 1989).
(17 Reference dose from USEPA (1992a) or USEPA (1991le), assuming a 70-kg body weight.

(g) Chemical not detected in this medium.

2-8
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2.3.4 Co is to Backgrou

Some of the chemicals detected on-site occur naturally in soil, water and
sediments and may not be related to site activities. However, these chemicals
were not eliminated as chemicals of potential concern since some of them could
contribute to the overall risk from the site. An analysis of the contribution
of background chemicals to the total risk is presented in Section 5.3. A
summary of the concentrations of chemicals in background samples is presented
in Appendix 6.

2.3.5 Co. ison to Blanks

Blank comparisons were made by Geraghty and Miller (1990; 1992a) as described
in Section 2.2. These comparisons were incorporated into the database by Life
Systems. Any samples which were associated with contaminated blanks were
appropriately "U" qualified in accordance with USEPA (1988c, 1991b) guidance.
Thus, common laboratory contaminants were retained as contaminants of
potential concern only if the concentration in one or more samples exceeded
ten times the concentration in any associated blank. Other contaminants which
were detected in both samples and blanks were retained only if the
concentration in one or more samples was greater than five times the
concentration in any associated blank. Many samples were "U" qualified, but
no chemicals were eliminated from the risk assessment as a result of this
analysis.

2.3.6 of Det io

A number of chemicals were detected only once or twice out of all the on-site
samples that were analyzed. These infrequently detected chemicals may be
artifacts in the data due to sampling, analytical, or other problems, or they
may be present on-site at very low levels that can be detected only
infrequently. Some of these chemicals may have been used at or near the site
and may be associated with site activities. In view of this, a conservative
approach was adopted and these chemicals were retained as chemicals of
potential concern. Uncertainties due to including these chemicals in the
quantitative risk assessment are addressed in Section 6.3.

2.3.7 o emic o C

After excluding chemicals never detected and beneficial nutrients,

38 chemicals remained as chemicals of potential concern. A summary of the
analytical data on these chemicals is presented in Table 2-3, including
frequency of detection and range of concentrations in surface soil, subsurface
soil, groundwater, surface water and sediment. The risk assessment is focused
on these contaminants.

2-9
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TABLE 2-3 SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT THE HI-MILL SITE

Surface Soil Subsurface Soil
Freq. of Range of Range of Detection Freq. of Range of Range of Detection
' Detection Detects, ma/kg = _Limits, ex/kg Detection Detects, mg/kg =~ __Limits, mg/kg
Chemjcal Name Hits Total Min, Mex, Min, Max, Hits Jotal Min Max, Min Max,
Inorganics
Aluminum 79 79 2.1E+03 2.7E+04 106 106 1.7E+03 2.7E+04
Ant imony 1 8 1.7E+01 1.7E+01 1.3E401 1.3E+02 1 [ 9.7E+00 9.7E+00 1.2E+01 1.3E+01
Arsenic 8 8 3. .2E+00 1.4E+01 6 6 2.3E+00 6.2E+00
Barium 7 8 J3.0E+01 1.3E£+02 1.1E+02 1.1E+02 6 6 7.5E+00 1.4E¢02
Beryllium [ 8 J.4AE-01 1.2E+00 2.9E-01 2.5E+00 5 6 2.7E-01  B8.6E-01 1.2E-01 1.2E-01
Cadmium 7 8 8.0E-01 1.1E+01 6.3E-01 6.3E-01 5 6 S5.9E-01 1.3E+00 5.0E-01 5.0E-01
Chromium 719 79 4 .5E+00 A AE+0] 106 106 A.6E+00 1.6E+03
Cobalt 6 8 4. 8E+00 1.5E+01 4 .5E+00 3.SEt01 6 6 3.2E+00 1.2E+01
Copper 69 79 2.3E+00 5.0E+03 2.3E+00 J.6E100 91 106 2 .4E+00 4 AE+0) 2.2Et00 2.6Et00
Lead 8 8 1.5E+01 6.0E+01 6 6 6.2E400 2.3E+01
Mercury 0 8 1.0E-01 8 .6E-01 1 7 9.0E-02 9 .0E-02 4 5E-02 1.3E-01
Nickel 77 78 5.0Et00 5.0Et01 2.8Et01 2 .BE+01 106 106 4 SE+G0 4. 2E+01
Silver 0 79 1.0E+00 2.3E+01 3 106 1.2E+00 1.3E+01 9.4E-01 2.9E+00
Vanadium 7 8 1.6E+01 5.2E+01 2.0E+01 2.0E+01 6 6 9.4E+00 3.6E+01}
Cyanide 0 8 6 .4E-01 6. 3E+00 0 6 3.0E-01 6.4E-01
Ammonia-N NA(2) NA
Nitrate + Nitrite NA NA
Volatiles
Acetone 0 14 1.1E-02 1.4E-01 2 48 1.4E-02 2.4E-02 5.5E-03 1.5E-01
Bromodichloromethane 0 14 5.0E-03 6.0E-03 0 48 3.0E-03 3.1E-02
Butanone, 2- 0 14 1.1E-02 1.2E-02 0 A8 5.5E-03 6.2E-02
Chlorobenzense 0 14 5.0E-03 6.0E-03 3 48 2.5E-03 1.4E-02 1.0E-03 3.1E-02
Chloroforwm 0 14 5.0E-03 6.0E-03 0 48 3.0E-02 3. 1E-02
Dichloroethane,l,l- 0 14 5.0E-03 6.0E-03 0 AB 3.0E-03 3. 1E-02
Dichloroethene,1,2-(total) 0 14 5.0E-03 3.6E-02 12 A8 2.0E-03 1.3E-01 3.0E-03 3.1E-02
Ethylbenzene 0 14 5.0E-03 6.0E-0) 2 48 2 .0E-03 2.5E-03 3.0E-03 3. 1E-02
Methyl-2-pentanone, 4- 0 14 1.1E-02 1.2E-02 1 48 5.0E-03 5.0E-03 5.5E-03 6 2E-02
Methylene chloride Q 14 6 . 0E-03 1.4E-02 1 48 5.1E-03 5.1E-03 3.0E-03 4 .6E-02
Tetrachloroethane,1,1,2, 2~ 0 14 5.0E-03 6.0E-03 1 48 2.8E-03 2.8E-03 3.0E-03 3.1E-02
Tetrachlorosthene 0 14 5.0E-03 6.0E-03 2 48 6_8E-02 2.3E-01 3.0E-03 6 .9E-03
Toluene 1 14 1.4E-01 1.4E-01 6.0E-03 9.0E-03 9 48 2.2E-03 3.7E-02 3.0E-03 3.1E-02
Trichloroethane, 1,1,1- 1 14 2.0E-03 2.0E-03 5.0E-03 6 .0E-03 A 48 1.0E-03 1.1E-02 3.0E-03 J.1E-02
Trichloroethane,1,1,2- 0 14 5.0E-03 6 .0E-0G3 1 48 2.8E-03 2.8E-03 3.0E-03 3.1E-02
Trichlorocethene 11 14 2,.0E-03 4.3E-02 6 .0E-03 6.0E-03 31 48 1.0E-03 6.1E+00 3.0E-03 6.3E-0)
Vinyl acetate 0 14 1.1E-02 1.2E-02 0 48 5.5E-03 6.2E 02
Vinyl chloride 0 14 1.1E-02 1.2E-02 0 48 5.5E-03 6.2E-02
Xylenes(total) 0 14 5.0E-03 6.0E-02 3 49 2. 0E-03 2.0E-03 2.0E-03 3.1E-02
Semivolatiles
Bis(2-ethylhexyl)phthalate NA 2 3  2.1E-01 2.9E-01 3.9E-01 3.9E-01
Di-n-butylphthalate NA 1 3 1.2E-01 1.2E-01 3.9E-01 4 .3E-01

S — continued-
(a) NA = Chemical not analyzed for in this medium.
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Table 2-3 - continued

Chemjcal Name
Inopsanics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmiumn
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Silver
Vanadium
Cyanide
Ammonjia-N
Nitrate + Nitrite
Vola es
Acatone
Bromodichloromethane
Butanons, 2-
Chlorobenzene
Chloroform
Dichloroethane, 1,1-
Dichloroethens, 1,2- (total)
Ethylbenzens
Methyl-2-pentanone, 4-
Methylene chloride
Tetrachloroethane, 1,1,2,2-
Tetrachloroethens
Toluene
Trichloroethane, 1,1
Trichloroethane, 1,1
Trichloroethense
Vinyl acetate
Vinyl chlortide
Xylenes (total)
Semivolatiles
Bis(2-ethylhexyl)phthalate
Di-n-butylphthalate

-
2-

Surface Water Sediment
Freq. of Range of Range of Detsction Freq. of Range of Rangs of Detuction
Detection Detects, mg/!. Limits, ma/L Detection Datects, mg/kg Limits, mg/kg
Hits  Jotal Min, Max . Min, Max, Hits  Total  Min, Max, Min, Max,
1 9 5.4Et00 5.4E+00 4.3E-02 8.5E-02 25 25 1.4E+03 3. 4E104
/] 3 2.6E-02 5.1E-02 [ 9 6.3Et00 6. 2E+01
0 3 1.5E-03 3.0E-03 9 9 1.2E400 9.5E+00
0 3 2.1E-02 4. 2E-02 9 9 A.GEt01 2.7E+02
0 3 S.0E-04 1.0E-03 A 9 6.7E-01 1.9E+00 1.7E-01 3. 3E+00
0 3 1.0E-03 2.0E-03 4 9 1.5E+00 6.0E+00 3.1E+00 1.3Et01
2 9 6.4E-03 1.4E-02 3.5E-03 2.9E-02 24 25 1.7E+01 2 .4E+03 7.3E+00 7.3E+00
0 3 7.0E-03 1.4E-02 6 9 5.SE+00 1.2E+401 8.2E+00 1.3E+01
[ 9 5.0E-03 1.3E-02 23 25 6.4E+00 1.7E+04 2.8E+00 1.0E+01
2 3 3.1E-03 4.3E-03 2.0E-02 2.0E-03 9 9 1.1E+01 1.4E+02
0 3 1.0E-04 2.0E-04 1 9 7.3E-01 7.3E-01 5.3E-02 1.6E+00
5 9 1.4E-01 3.0E-01 5.5E-03 1.2E-01 24 25 7.3E+00 A .2E+01 2.2E+01 2.2E+01
3 9 6.8E-03 1.1E-02 4.5E-03 9.0E-03 2 25 A.BE+00 9.6E+00 1.1E+00 1.8E+0}
1] 3 4. 0E-03 8.0E-03 8 9 1.3E+01 4. 4E+01 1.3E401 1.3E+01
1] L} 1.0E-02 1.0E-02 0 3 3.1E-01 9.6E-01
NA NA
0 2 2.5E-02 5.0E-02 NA
NA RA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
HA NA
NA NA
NA NA

continued
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Table 2-3 - continued

Chomical Name
Inorasnics '
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Silver
Vanadium
Cyanide
Ammonia-N
Nitrate + Nitrite
Volatjles
Acetone
Bromodichloromethane
Butanone, 2-
Chlorobenzene
Chloroform
Dichloroethans, 1,1-
Dichloroethenes, 1,2- (total)
Ethylbenzene
Methyl-2-pentanone, 4-
Methylene chloride
Tetrachloroethane, 1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane, 1,1,1-
Trichloroethans, 1,1,2-
Trichloroethens
Vinyl acetate
Vinyl chloride
Xylenes{total)
Semivolatiles
Bis(2-ethylhexyl)phthalate
Di-n-butylphthalate

Groundwater
Freq. of Range of Range of Detection
Detection Detects, ms/L Limits, wg/L
Min. Max, Min, Max,
14 68 5.9E-02 2.3E+02 2.8E-02 1.1E-01
1 15 A AE-02 4 AE-02 2.2E-02 5.6E-02
3 15 4.2E-03 1.0E-02 5.0E-04 3.0E-03
10 15 2.2E-02 8.7E-02 2.3E-02 4. 2E-02
1 15 1.0E-03 1.0E-03 5.0E-04 2.0E-03
0 15 1.0E-03 4.0E-02
9 68 5.8E-03 .5.5E-01 3.1E-03 3.0E-02
3 15  7.3E-03 2.3E-02 2.0E-03 1.4E-02
11 68 5.2E-03 7.5E-01 2.4E-03 3. 4E-02
2 15 2.5E-03 1.1E-02 7.0E-04 3.2E-03
2 15 2 .0E-04 3.6E-04 1.0E-04 2.0E-04
25 68 1.0E-02 6.7E-01 5.5E-03 1.9E-02
1 68 1.5E-02 1.5E-02 3.3E-03 9.0E-02
) 15 7.9E-03 2.2E-02 2.5E-03 8.0E-03
1 7  3.7E-02 3.7E-02 5.0E-03 1.0E-02
17 24 5.0E-02 2.2Et+00 5.0E-02 5.0E-02
13 24 5.0E-02 1.6E+01 5.0E-02 5.0E-02
7 56 2.0E-03 5.8E-02 5.0E-03 5.0E-01
1 56 1.0E-03 1.0E-03 2.5E-03 5.0E-01
1 56 2.8E-02 2.8E-02 5.0E-03 S.0E-01
[} 56 2.5E-03 5.0E-01
1 56 2.0E-03 2.0E-03 2.5€-03 5.0E-01
1 56 2.0E-03 2.0E-03 2.5E-03 5.0E-01
12 56 2.0E-03 1.4E+00 2.5E-03 1.0E-02
0 56 2.5E-03 5.0E-01
1 56 1.0E-03 1.0E-03 5.0E-03 5.0E-01}
0 56 5.0E-03 5.0E-01
0 56 2.5E-03 5.0E-01
0 56 2.5E-03 5.0E-01
2 56 2.0E-03 3.0E-03 2.5E-03 3.0E-01
2 56 1.0E-03 1.0E-01 2.5E-03 5.0E-02
0 56 2.5E-03 5.0E-01
12 56 2.0E-03 6.7E400 2.5E-03 1.0E-02
1 47 1.0E-02 1.0E-02 5.0E-03 5.0E-01
3 $6 3.5E-03 6.8E-02 5.0E-03 5.0E-01
1 56 3.0E-03 3.0E-03 2.5E-03 5.0E-01
] 3 S.0E-03 1.0E-02
1 3 6.5E-03 6.5E-03 1.0E-02 1.0E-02
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3.0 EXPOSURE ASSESSMENT

Exposure is defined as contact between a human and a chemical in the
environment. The amount of contact (the intake) depends upon the level of
chemical in the enviromment and the extent of contact between humans and the
contaminated environmental media (air, soil, water, etc.). This section
describes the circumstances under which humans may be exposed to chemicals of
potential concern at this site, and provides quantitative estimates of intakes
for the most important pathways.

3.1 te tics of t in

Details of the Hi-Mill site have been provided in the RI report (Geraghty and
Miller 1992a). Some of this information is directly applicable in describing
human exposure to the contaminants of potential concern and is summarized
below.

3.1.1 o e and Meteo 0

Highland Township has the warm summers and cold winters characteristic of
lower Michigan. Based on climatological data for 1987 through 1990, the
annual average temperature is about 50 F. February is usually the coldest
month (average temperature about 25 F) and July the warmest (average
temperature about 75 F). The annual precipitation averages about 33 inches.

_3.1.2 wat a W

Target Pond (sometimes referred to as Target Wetland or Marsh), Waterbury Lake
and the North Arm of Waterbury Lake are the surface water bodies closest to
the Hi-Mill facility. Target Pond is an area of about 8 to 10 acres just east
of the site with a maximum depth of about four feet. Waterbury Lake occupies
about 35 to 40 acres approximately 1,000 feet south of the site. The North
Arm of Waterbury Lake, just southwest of the site, is isolated from the main
body of the Lake.

A hydrogeologic survey has identified three groundwater flow regimes, a
shallow perched aquifer, an intermediate aquifer and a deep aquifer. There
does not appear to be communication between the shallow and intermediate
aquifers, but this information has not yet been confirmed. Flow in the
shallow perched aquifer appears to be radial from the Hi-Mill facility with a
preferential flow to the west-southwest. Flow direction is to the west in the
intermediate aquifer and southeast in the deep aquifer.

3.1.3 Vegetation

The Hi-Mill building and paved parking areas occupy most of the site. The
remainder of the property is almost completely vegetated. Highland Road
(Highway M-59) borders the site to the northwest. All other areas surrounding
the site are either buildings, water bodies or almost completely vegetated.

3.1.4 Land Use
The site is located in a rural/suburban area about 20 miles from Pontiac,

Michigan. Current land use in the immediate vicinity of the site is
industrial, residential and recreational. An industrial facility, Numatics,
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Inc., is located about 1,000 feet northeast of the site. The Highland State
Recreational Area occupies the remaining surrounding land not occupied by
residences or the highway.

3.2 Pot i ed Populati

Current Site Condition

Under current site conditions, there are workers at the Hi-Mill plant, but no
on-site residents. The closest residences to the site are about 1,000 feet
east along Waterbury Road and 2,100 feet southwest along Highway M-59.
Residents might be exposed to site contaminants in surface water or sedimencs
off site, but these exposures are expected to be brief and sporadic.
Groundwater wells used for drinking water by the nearby residents have been
sampled by the Michigan Department of Public Health (MDPH) and found not to be
contaminated (Techna Corporation 1990). Hunters and other visitors to the
Michigan State Recreation Area may come into contact with site contaminants in
surface water or sediments near the site, but these exposures are also
expected to be brief and sporadic. Therefore, the on-site worker is the most
likely exposed individual under current conditions.

Fu e Site Co

In the future, it is possible the site might remain an industrial facility or
be developed for residential use. While continued industrial use is likely,
based on current zoning in the area, the current residences nearby on
Waterbury Road and Highland Road (Highway M-59) and discussion with Highland
township persomnel, residential development of the site is a reasonable
possibility. Therefore, this assessment evaluates a future hypothetical
on-site resident.

3.3 su athw A S

An exposure pathway describes the movement of a chemical from a source to the
point where an individual comes in contact with that chemical. A complete
exposure pathway consists of the following:

A source and mechanism of chemical release

A transport wmedium
A point of potential human contact with the contaminated medium

An exposure route at the contact point
A potentially exposed population

If a pathway is not complete there is no exposure and risk cannot be
characterized. The information gathered by Techna, Geraghty and Miller, SEC
Donohue and Life Systems personnel for the Hi-Mill site was evaluated to
determine which pathways are complete. Figure 3-1 presents a conceptual site
model which shows how contaminants at the Hi-Mill site might come into contact
with the populations described above. The pathways, and the likely
significance of each, are evaluated below.
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3.3.1 o i Fa a

Contaminant migration may occur from movement of leachate or particulate
matter from surface or subsurface soil into groundwater. Contaminants in
groundwater may be discharged into the surface water of Target Pond and may
partition to the sediments. Contaminants may enter the surface water through
runoff from surface soil. Particulates in surface water may settle to the
sediments and adsorbed contaminants on sediments may redistribute to the water
column. Resuspension of sediments may also occur. Volatilization of organic
contaminants may occur from soil and water.

The extent to which the contaminants of potential concern for the Hi-Mill site
migrate and partition among these media is determined by their
physical/chemical properties and the properties of the media. For example.
inorganics may partition between soil and water to varying degrees, depending
on the solubility of the contaminant, the other ions present, the pH,
oxidation-reduction conditions and temperature of the water and the tendency
of the contaminant to form complexes with organic or inorganic ligands.

The organic contaminants of concern are mainly volatiles, which are likely to
partition from soil to water and to the atmosphere. These contaminants are
also likely to migrate in the groundwater, rather than adsorbing to soil,
based on adsorption coefficients (K,.) ranging from about 20 to 2,000

(Ney 1990).

3.3.2 Exposure to Contamipants ip Soil

All humans ingest small amounts of soil each day. This is believed to be
mainly through hand-to-mouth activity, so small children generally ingest
more soil than older children or adults. Exposure probably occurs both
indoors (from intake of house dust) and outdoors (while playing, gardening,
doing yard work, ecc.). This pathway is often an important source of
exposure.

Hypothetical future on-site residents are likely to come into contact with on-
site soils during the activities described above. It is assumed that the
asphalt pavement covering the parking lots is removed during residential
construction and that contact with all on-site soil is possible. Therefore,
this pathway has been selected for quantification.

Current workers at the Hi-Mill plant can be exposed to on-site soil while
eating or engaging in recreational activities in the area behind the Hi-Mill
building during the lunch period. Picnic tables present in this area are
evidence that this type of activity occurs. Workers at the plant work mainly
indoors, with the exception of loading and unloading, which occurs on a paved
area. The dust in the plant is more likely to be soil from the adjacent
highway and the paved parking lot, rather than from the mainly vegetated area
behind the building. Therefore, soil ingestion by workers, based on outdoor
activities during the lunch period, represents the greatest exposure and was
selected for quantification.

Although dermal exposure to soil undoubtedly occurs, this pathway was not
selected for quantitative evaluation because appropriate values for some

parameters required to quantify dermal exposures to most chemicals are not
available at this time (USEPA 1992b). Most of the chemicals of potential
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concern at this site are mectals and volatile organics. For metals, the dermal
absorption from soil is estimated to be very low, but dermal absorption of
volatile organics could be more significant. Neverctheless, reliable values
for absorption factors for these chemicals are not currently available. The
uncertainty associated with not quantifying this pathway is addressed in
Section 6.1.

Exposure to soil is usually restricted to surface soil (0 to 1 footr).

However, subsurface soil may be brought to the surface during the construction
of building foundations, installation of utility lines. etc. Therefore, it is
assumed that current workers are exposed only to surface soils in exposed
(unpaved) areas, but hypothetical future residents are assumed to be exposed
to subsurface soils (1.5 to 12 feet deep).

3.3.3 Exposure to Contaminants in Groundwater

Contaminants in soil can be transported downward to groundwater by

infiltration of rain or snowmelt, and contaminated soil can serve as a

continuing source of groundwater contamination. Contamination of the shallow

aquifer is expected to be of greatest concern. This is supported by —
monitoring data which indicate contamination is higher in the shallow aquifer

than in the intermediate aquifer (Techna Corporation 1990; Geraghty and Miller

1992a).

Under current conditions there are no known populations that use the shallow
groundwater near the site either for drinking or any other uses (Techna
Corporation 1990). According to information provided by Hi-Mill, the well
currently used for drinking and process water at the site is screened at about
100 feet and has been in use for about one and one-half years. This well has
been sampled by the MDPH and has not been found to be contaminated a). Thus,
it is unlikely that current workers are exposed to contaminated groundwater on
the site. Therefore, this exposure pathway is not complete and was not
quantified.

However, in the future, it is unlikely, but possible, that hypothetical on-
site residents might install shallow wells for drinking water and/or other
indoor uses (toilets, bathing, laundry, etc.). Although an MDPH regulation
prohibits screening a drinking water well less than 25 feet below ground level
without written permission from a Health Officer (MDPH 1979), it is not
unreasonable to assume that such groundwater use might occur if the regulation
were changed or ignored.

Pathways of exposure to contaminants in groundwater used for household
purposes include not only ingestion, but also dermal contact (while showering
or bathing) and inhalation of volatile chemicals released from water into
indoor air. All three pathways were selected for quantification for the
future on-site residential scenario.

3.3.4 u to Contaminants in Su ce Water and Sediment
Contaminants in site soil could lead to contamination of surface water and

sediments in nearby surface water bodies (Target Pond and Waterbury Lake) by
the transport mechanisms described previously. Monitoring data indicates that

(a) Personal communication with Lois Graham, MDPH, 07/06/92.
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some inorganic contaminants (chromium, copper) were detected in Target Pond
sediments above background values (Geraghty and Miller 1992b). Current human
exposures to these media are expected to be brief and sporadic. It is
unlikely that current workers on the site would be exposed to these areas.
Current off-site residents or visitors might come to Target Pond occasionally,
but it seems unlikely, since the Pond is surrounded by high cattails, making
direct exposure difficult. Therefore, current human exposure to surface water
and sediments was not quantified.

Future residents, particularly youngsters, are more likely to participate in
recreational activities in and around the Pond, thereby being exposed to the
surface water and sediments. If it is assumed that the area surrounding
Target Pond is cleared during residential development of the site, youngsters
could then swim and play in the water during the summer months. Therefore,
incidental ingestion of surface water and sediments and dermal exposure to
surface water were selected for quantification for future residential
youngsters. Dermal exposure to sediments was not quantified, for the same
reason detailed in Section 3.3.2

It is possible that humans could be exposed to contaminants in surface water
by ingesting fish caught in Target Pond. However, no fish currently inhabit
the Fond (Geraghty and Miller 1992b). Although the Pond might be stocked in
the future, there is not likely to be any significant exposure to humans by
this route, since the chemicals detected in surface water do not tend to
bioconcentrate in fish. Bioconcentration factors (BCFs) range from 16 for
chromium to 150 for silver (USEPA 1987).

3.3.5 Exposure to Contamipants inlﬂi;

On-site contaminants in soil can be released to air either in particulate or
gaseous form. Inorganic contaminants of potential concern tend to remain
bound to soil particles, and wind or mechanical erosion of soil surfaces could
release particles into the air resulting in possible inhalation exposures.
However, under current conditions, the site is either paved or almost
completely vegetated. Should the property be developed for residential use,
it is assumed that following construction of a home, the area would also be
either paved or mostly vegetated. Therefore, particulate emissions to air are
considered sufficiently minor that this pathway was not quantitatively
evaluated.

Volatile emissions to air are inhibited by paving, but not by vegetation. The
areas of maximum detected soil contamination are currently paved and workers
are exposed outdoors for relatively brief periods. Therefore, inhalation
exposures to current workers were not quantified. However, should the paving
be removed during future residential development, emissions of VOCs could be
increased. It is possible that volatile contaminants might then be released
to air in sufficient quantity to cause concern. Therefore, this pathway was
quantified for the hypothetical future residential scenario.

Inhalation exposures to contaminants in indoor air from groundwater are
addressed in section 3.3.3
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3.3.6 Exposure to Contamjinants in Homegrown Vegetables

Humans can be indirectly exposed to soil contamination via ingestion of garden
vegetables grown in contaminated soil. Since future residential use of the
site is reasonable, this pathway could be a source of exposure for a
hypothetical future resident who plants a vegetable garden. Although no plant
material was analyzed for chemicals of potential concern, chemical-specific
uptake of contaminants into vegetables can be estimated, and this pathway was
quantified for hypothetical future residents.

3.3.7 S [o) athw Se o) tio

Table 3-1 summarizes the human exposure pathways at this site that were
evaluated quantitatively.

3.4 u i ion o osure

The quantification of the magnitude, duration and frequency of the selected
exposure scenarios allows the calculation of an average daily intake of the
chemicals of potential concern. The intake is an approximation of exposure
expressed in terms of the contaminant mass at the body exchange boundary per
unit body weight per day (mg/kg-day). To calculate intakes, the following
general equation is used:

DI = C « HIF (L)

where:

DI = Average daily intake of the chemical (mg/kg-day).
C = Average concentration of the chemical at the exposure point (e.g.,
mg chemical/unit environmental medium).
HIF = Human Intake Factor (units of environmental medium/kg-day).

Variability among individuals leads to a wide distribution of intake values.
. The variables in this equation are chosen so that estimates of two points on
the distribution are calculated for each pathway: Average (AVG), which is
about the 50th percentile, and Reasonable Maximum Exposure (RME) which is
about the 95th percentile (USEPA 1989%9a).

These calculations are accomplished in two steps: (1) the calculation of
concentration values (EPCs) and (2) the calculation of HIFs. The calculations
for the pathways selected for evaluation at Hi-Mill are described in the
following sections.

3.4.1 C 0 u [o) Con tration

An EPC is the arithmetic mean concentration of a chemical in a medium,
averaged over the area over which exposure is expected to occur. Because of
the uncertainty associated with estimating the true EPC from a limited number
of samples, a degree of conservatism is needed in calculating EPCs (USEPA
1989a). This conservatism is provided by using the upper 95th confidence
limit of the arithmetic mean, or the maximum detected value when the number of
samples is so small that the upper 95th confidence limit exceeds the maximum
detected value. Since it is not known whether the monitoring data are
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TABLE 3-1

Po o

Ccurrent

Worker

Future

On-Site
Resident
Adult/Child

On-Site
Resident
Youngster

EXPOSURE PATHWAYS QUANTIFIED FOR THE HI-MILL SITE

osu Poi

Hi-Mill Site
(behind building)

Home

Backyard

Target Pond

Exposure Medium

Soil

Groundwater
Indoor Air
Soil

Ambient Air
Vegetables

Surface Water

Sediment
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normally or lognormally distributed, the more conservative approach was
adopted, and this calculation assumes that the monitoring data at this site

are normally distributed.

Calculation of EPCs involves (1) selecting exposure points and (2) analyzing
available sampling data to estimate the mean concentration of each chemical at
each exposure point. These two steps are described in the remainder of this

section.

Se o o) sure Poi

Exposure points were selected on the basis of areas at which human contact
activities would be likely to occur. The samples selected for calculation of
each EPC are listed in Table 3-2 and the selections are explained below. The
locations of these samples are identified in Figures 2-1 and 2-2. Detailed
calculations for all EPCs are presented in Appendix 1.

Groundwatery

There is no documented current use of groundwater from the shallow aquifer.
All wells currently being used for drinking water, both on-site and off-site,
are screened in the intermediate or deep aquifer (Techna 1990; Geraghty and
Miller 1992a). The exposure point selected for a hypothetical future
residential scenario assumes that a residence may be constructed on the site
and a drinking water well which is screened in the shallow aquifer is dug
adjacent to the residence. Three monitoring wells located near the center of
the contaminant plume on-site which were screened in the shallow aquifer were
used to calculate the groundwater EPC, in accordance with USEPA (1991d)

guidance.

The USEPA (1989a) recommends using total, rather than dissolved, metal
analysis values for calculating EPCs for ingestion of drinking water. Since
only one total analysis was available for the shallow wells selected, the EPCs
were calculated using the dissolved metal concentrations. The uncertainty
introduced by the use of dissolved metal analytical results, rather than
total, is addressed in Section 6.3

Indoor Air -

Humans may be exposed to volatile chemicals released to indoor air from
household water used for showers, sinks, washing machines, toilets, and other
household uses. The magnitude of human exposures via the in-house inhalation
route is a complex function of showering and bathing habits, water
temperature, shower flow rate, whole-house water usage, the size and
characteristics of the bathroom, laundry and whole house, time spent in each
room and the physical/chemical properties of the contaminants (e.g., Henry's
Law constant). Since site-specific data are not available to support a
detailed evaluation of inhalation exposure to volatiles, an air/water
concentration ratio of 0.5 was used to estimate the EPCs in indoor air, as
suggested in USEPA (1991c).

There is no clear cut-off between chemicals that are sufficiently volatile to
be evaluated using this approach and those that are not. The USEPA (1991c)
suggests that, for screening level purposes, chemicals with a Henry’s Law
Constant greater than 1E-05 atme'm”/mol and a molecular weight less than 200
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TABLE 3-2 SUMMARY OF SAMPLES USED TO CALCULATE
EXPOSURE POINT CONCENTRATICNS

Exposure

Point Medium Sampies Used jin EPC Calculatjon

On-sice, Surface Soil Al-0, A2-0, A3-0, A4-0, Bl-0, B2-0, B3-0, B4-O,

Behind Hi-Mill B5-0, C1-0, C2-0, C3-0, C4-0, CS-0, D2-0, D3-0,

Building D4-0, D5-0, D6-0, E2-0, E3-0, E4-0, E5-0, E6-0,
E7-0, F3-0, F4-0, F5-0, F6-0, F7-0, F8-0, G3-0,
G3/H4-0, G4-0, G5-0, G6-0, G7-0, G8-0, H3-0,
H3/I3-0, H4-0, H4/I5-0, H5-0, H6-0, H7-0, H8-0,
15-0, 16-0, 18-0, J5-0, J6-0, J7-0, K3-0, K&4-O,
K5-0, K6-0, L3-0, L4-0, L5-0, M3-0, M4-0

On-site, Subsurface RS01-2, RSO1-3, RS12-3, RS23-1, RS23-3, RS34-2,

Building and Soil RS34-3, SBl1-7.5, SB2-7.5, SB3-7.5, SB4-7.5,

Parking Lot STO1-3, ST12-3, ST23-2, ST23-3, ST34-2, ST34-3,

Area Wwv0ol-1, wv0l-2, wWv0l-3, XWOl-1, XW0l-2, XWOl1l-3,
XW12-1, XWl2-2, XWi2-3, YX01l-1, YX0l-2, YXO01l-3,
YX12-1, ¥X12-2, ¥X12-3, ZY0l1-1, ZYy0l-2, ZYOl-3,
ZYl2-1, 2Y12-2, ZY12-3

Groundwater SW-1, SW-3, SW-5, SW1, SW3, SWS
Target Pond Surface Water TPl, TP2, TP4, TP7, TP9, TP10, TPll
Sediment TP1-0, TP2-0, TP3-0, TP4, TP4-0, TP4-1, TP5-0,
TP6-0, TP6-1, TP7-0, TP7-1, TP8, TP8-0, TP8-1,

TP9-0, TP10-0, TP11-0, TP1l-1, TP12-0, TP13,
TP14
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should be included. All the VOCs detected in groundwater at Hi-Mill
(Table 2-3) meet these criteria and inhalation exposure to these chemicals was
evaluated for future residents as described above.

Soil

The available data indicate that concentrations of the organic contaminants of
potential concern in soil are not uniform across the site, either horizoncally
or vertically. The soil samples collected from beneath the paved parking
lots were analyzed for VOCs, and trichloroethene (TCE) was detected at
approximately the same frequency in surface and subsurface soils, but the

average councentration was higher in subsurface soil. 1,2-Dichloroethene
(1,2-DCE), a degradation product of TCE, was detected only in subsurface
soils. During the Phase II sampling, no surface soil samples were collected.

TCE was detected in seven subsurface samples analyzed for VOCs.

For the current worker the EPCs were calculated based on exposure to all
surface soil in the area behind the Hi-Mill building. The hypothetical future
resident is assumed to be exposed to subsurface soil in the area under the
current parking lots which was brought to the surface during construction
activities. Those EPCs were calculated using all subsurface soil samples in
that area to a depth of about 12 feet.

G en Ve a

The concentration of contaminants in garden vegetables grown in contaminated
soil can be calculated from the concentration in soil as follows:

Cy = C5+BCFy, (2)

where:
Cy = Concentration of contaminant in vegetables (mg/kg)
Cg = Concentration of contaminant in soil (mg/kg)
BCF,, = Bioconcentration factor for vegetables (unitless)

The value of BCF is a chemical-specific and plant-specific term. For the
purposes of this assessment, plants were divided into three categories:

(1) leafy vegetables (lettuce, cabbage, etc.); (2) root vegetables (carrots,
radishes, potatoes, etc.); and (3) garden fruits (tomatoes, corn, etc.).

For inorganic ions, BCF values for leafy vegetables and for root
vegetables/garden fruits are given in Baes et al. (1984).

For organic chemicals, BCF values for leafy vegetables are calculated from the
following equation (Travis and Arms 1988):

log(BCF1y) =1.588 -~ 0.578+log(Koy) (3

Thus,
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For root

where :

RCF

Koc
foc

l0(1.588 - 0.578+log Koy)

BCFly = (4)

vegetables and garden fruits, BCF values are derived as follows:

RCF

SCFry = BCOFgf = g—rz (5)

= Root concentration factor (unitless)
= Organic carbon/water partition coefficient (unitless)
= Fraction of soil that is organic carbon (unitless)

The value of RCF is given by Briggs et al. (1982) as:

log(RCF-0.82) = 0.77'log(K,,) - 1.52 (6)

Values of K,. are available in the literature for some chemicals. In the
absence of data, the value of K,. can be estimated from the value of Kow: as
follows (Lyman et al. 1982):

log(K,) = 0.544:10g(K,,) + 1.377 (7)

Combining these equations yields:

(0.77 log Ko - 1.52)
(0544 Tog Ry + L3777

10
foc +10

BCFI’V = BCFgf =

The value of foc is site-specific. A wvalue of 0.02 (2X) was assumed to be
representative for soils within the area of concern at Hi-Mill (USEPA 1991c).

Adjusctment for Wet Weight

The BCF values above are expressed in terms of the dry weight of the
vegetable, while human intake is usually described in terms of wet weight.
Therefore, each BCF term was corrected by multiplying by the dry weight/wet
weight ratio for each vegetable type. Based on data from Baes et al. (1984),
these ratios are as follows:

Vegetable Dry Wt,/Wet Wt.
Leafy vegetables 0.05
Garden fruits 0.06
Root vegetables 0.12
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In order to simplify the overall process of calculating exposure via garden
vegetables, the total intake from all three types of vegetable can be
calculated as follows:

DI, =DIjy + DIy + DIgs (9)
= Cly*HIF ]y + CoyeHIF py + CgpHIF g¢
HIF], = HIF,+f ]y
HIF oy = HIF 4o f py

HIFgs = HIFyfgr

where:

HIF, = Total intake of garden vegetables (kg/kg/day).

Fraction of total garden vegetable intake comprised of leafy

vegetables (unitless).

f = Fraction of total garden vegetable intake comprised of root
vegetables (unitless).

fgf = Fraction of total garden vegetable intake comprised of garden
fruit vegetables (unitless).

m

—

<
]

Based on data on intake of garden vegetables by category (USEPA 1989c), values
of £ for each class can be calculated as follows:

X _Total
Category Adulc ¢hild Average S
Leafy vegetable 21 10 15 0.15
Root vegetable 32 45 39 0.39
Garden fruit 47 45 46 0.46
Total 100 100 100 1.00
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Using these values of f and substituting for C,,, C, and Cef from the
equations described previously yields:

DIy = Cs+HIFy+{(0.15)(BCF 1y)+(0.39) (BCF ) +(0.46) (BCF gg) | (10)

The term in brackets can then be evaluated for each chemical of potential
concern and used to calculate intakes from the concentration in surface soil
(Cg) and the total daily intake of garden vegetables (HIF,).

Agbient air

Volatile contaminants can be released from soil to ambient air and humans may
be exposed to these contaminants by inhalation, both indoors and outdoors.
The concentrations of VOCs in ambient air can be estimated by using
mathematical models. The model described by Hwang (1986) was selected to
estimate emission rates of VOCs from socil and a box model (Hanna et al. 1982)
was used to estimate VOC concentrations in ambient air resulting from these
emissions. The assumptions of the models and detailed calculations are
presented in Appendix 2.

Ambient air concentrations were calculated only for those VOCs detected in
soil for which inhalation RfDs or slope factors are available. Since the
Hwang model assumes an unlimited reservoir of contaminant volatilizing upward
through the soil, samples at all soil depths from the area beneath the parking
lots were used to calculate the VOC concentrations in soil for input to the-
model.

Surface Water

Concentrations of contaminants of potential concern are relatively uniform at
the sampling locations in the surface water of Target Pond, and there do not
appear to be any "hot spots,"” or apparent gradients of contaminant
concentrations. There are no special areas where swimming or playing is most
likely to occur, and it is assumed that these activities might occur anywhere
in the Pond. Therefore, all surface water samples were averaged to calculate
the EPCs for surface water exposure at the Pond.

Sediments

Direct exposure to sediments could occur at any location in Target Pond, since
the maximum depth of the Pond is about 4 feet (Geraghty and Miller 1992a).
Since the maximum concentrations of contaminants are not all in the same
sampling location and there is no apparent gradient of contaminant
concentrations, all sediment samples were averaged to calculate the EPCs for
exposure to sediments while swimming or playing in the Pond.

Calculat 0 oncentrat Va

Exposure can be evaluated over three time periods: subchronic (2 weeks to 7
years), chronic (between 7 years and a lifetime) and lifetime (the average
exposure over a /0-year life span (USEPA 1989a). Each of these time periods
has a unique EPC associated with it (Cg, Cq, Cp). These concentrations
represent the upper-bound 95th confidence limit of the arithmetic average of
the concentrations of contaminants contacted over the time period involved
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(USEPA 198%a). In many cases, the concentrations of chemicals in
environmental media are not constant, but decrease over time due to
evaporation, degradation or other fate and transport processes. Since detailed
quantitative data are not available on fate and transport processes at this
site, it has been conservatively assumed that the concentrations of chemicals
of concern in soil and water remain approximately constant for the next

30 years. This is a reasonable assumption for most of the inorganic
chemicals, but may result in an overestimation of exposure for the volatile
organic compounds. The uncertainty associated with this assumption is
addressed in Section 6.3.

Combining Duplicates

Field duplicate samples were collected according to the procedures reported in
the RI (Geraghty and Miller 1992a), with one duplicate collected for
approximately every ten samples. These sample pairs represent field
duplicates at the same sample location, so it is inappropriate to consider
each as an independent measurement of a location. Therefore, one value for
each pair was calculated by averaging the reported concentrations, using one-
half the reported "U"-qualified value for nondetects. Several samples were
reanalyzed for unspecified reasons. These reanalyses were not used in the
risk assessment because the data packages were incomplete (detection limits

were not provided).

Split samples were collected by EPA for several locations during the Phase II
sampling. These samples were considered as field duplicates and the
concentration values calculated as described above.

Adjustment for Nondetects

As shown in Table 2-3, concentration values were below the detection limits
for a number of chemicals of potential concernm in a number of samples. For
chemicals that were detected at least once in a particular medium, all
nondetects ("U"-qualified values) of that chemical in that medium were
evaluated at an assumed concentration of one-half the reported detection limit
(CRQL or CRDL). For chemicals never detected in a particular medium, the
concentration values were assumed to be zero in that medium. The detailed
calculations of the EPCs are presented in Appendix 1. The uncertainties in
the risk assessment resulting from these decisions are discussed in

Section 6.3,

1.4.2 c o) actors

The general equation for the HIF term is:

. CR . (EF)(ED)
HIF m° —a (1)

where:

CR = Contact Rate. This is the average amount of contaminated medium
contacted per unit time or event.

BW = Body Weight. This is the average body weight (kg) over the exposure
period.
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EF = Exposure Frequency. This describes how often exposure occurs per
unit time (hr/day, days/yr, etc.)

ED = Exposure Duration. This is the total length of time that exposure
occurs within the time period of concern (the averaging time). The
product of EF and ED gives the total number of days or events that
exposure occurred.

AT = Averaging Time. This is the time period over which the average dose
is calculated (days). :

In general, the value of HIF is dependent upon the age of the exposed
population and the duration of exposure. Thus, it is necessary to distinguish
between subchronic, chronic and lifetime average HIF values, designated HIF,
HIF, and HIF, respectively. Also, each input parameter may assume a range of
values because of normal variation in physiological variables and activity
patterns among individuals. To help account for this variability and to
provide information on the range of exposures which might be expected to occur
in a population, two types of HIF terms were calculated: (1) the best
estimate value, derived using average (AVG) physiological parameters and
activity patterns, and (2) the reasonable maximum value (RME) derived using a
combination of average and upper-bound input terms, such that the final
estimate of exposure is approximately equal to the 95th percentile of the
population distribution of doses. The purpose of the RME is to obtain a
conservative estimate of exposure (i.e., well above the average, but not worst
case) that is still within the range of possible exposures. The equations and
specific values used to derive AVG and RME HIF values for the exposure
scenarios assumed at this site are detailed in Appendix 3. The key
assumptions are summarized in Table 3-3, and the resulting HIF values are

shown in Table 3-4.
3.4.3 o on o v es

Average daily intake values for humans exposed at this site were calculated
using the EPCs calculated as described in Section 3.4.1 (Table 3-2 and
Appendix 1), and the HIF values summarized in Section 3.4.2 (Table 3-4 and
Appendix 3). The appropriate EPC was multiplied by the HIF for each pathway
for each population evaluated. The detailed calculations are presented in

Appendix 5.
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TABLE 3-3 SUMMARY OF HUMAN . _-OSURE ASSUMPTIONS AT HI-MILL

Resident Child Resident Youngster Resident
Exposure Pathway Parameter {Age 1 to 8) (Age 7-16) Adul t Worker
AVG RME AVG RME AVG RME AVG RME
General Body weight, kg 15(2) 15¢2) 43 439 70(®) 70(®) 70¢®) 70¢®
Exposure frequency, days/yr 350¢>) 350¢>) 13(¢) 39¢) 350¢) 350¢°) 12509 qz5(e)
Exposure duration, yr &™) &(8) 10(®) 10(®) g(a) 30(b) g{®) 25(b)
Averlging t:“ (noncancer), yr 6(C) 6(5) 10(C) 10(‘:) 9(0) 30((3) 9(C) 25(3)
Avers time (cancer r
eing ( Yo ¥ 70(¢) 70t¢) 708€) 70¢€) 70> 700 70() 70(6)
Soil Ingestion Daily intake, mg/day 100¢8) 200®? -- sp®) 100¢b-8)  p5te) s50¢®?
Sediment Ingestion Intake, mg/event --(h) -- 50(®) 100¢®) -- -- -- -
Vegetable Ingestion Homegrown intake, g/day 25(®) 40’ -- -- sotd) 8o'®) -
Inhatation of VOCs, Breathing rate, nalday 16(d) 18(d) - 13(d) 15(0) -
Indoors
Inhalation of VOCs, Breathing rate, malday 20(°) 24(°) -- - la(d) 20(b) - -
Ambient Air
Water Ingestion, Drinking Daily Intake, L/day 0.6'®) 1™ -- -- 1.4¢2) P --
Water
Dermal Exposure, Skin surface area exposed, 7,200(d) 7,200(d) -- 20,000‘“’ 20,000(d) -
Groundwater cm”/event
Dermal Exposure, Surface Skin surface area exposed, - -- 13,000‘d) IS,OOO(d) - - -~
Water cm”/event
Water Ingestion, Surface Intake, L/hour - - 0.05¢® 0.05¢) - -

Water

Default value recommended by USEPA (1989a).
Default value recommended by USEPA (1991a).
The averaging time for subchronic and chronic exposures (used to evaluate noncancer health effects) is equal
The averaging time for lifetime exposures (used to evaluate cancer effects)

Estimated according to USEPA guidance (1992b or 1989b).
Assumed value, based on professional judgment. See Appendix 3 for discussion.

Soil intake by the resident adult is calculated as a time-weighted average, assuming 200 mg/day for six years
while a child (body weight = 15 kg) and 100 mg/day for 24 years while an adult (body weight = 70 kg).

(a)

(b)

(c)
to the exposure duration.
is 70 years.

(d)

(e)

(f) USEPA guidance (1991g).

(8)

(h) -- = not evaluated.
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Exposed Exposure
o on Pojnt
Future On-site

Resident

Adult

Future On-site

Resident

Child

Future Target Pond

Resident,

Youngster

Current On-site

Worker

Exposure Medjum

Groundwater
Indoor Ailr
Soil

Ambient Air
Garden Vegetables

Groundwater
Indoor Air

Soil

Ambient Air
Garden Vegetables
Surface Water

Sediment

Soil

TABLE 3-4

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Oral
Dermal
Oral

SUMMARY OF HIF CALCULATIONS

HIFg HIFs
Exposure Route __AVG = _ RME AVG _RME
-- - 1.9E-02 2.7E-02
-- -- 4. 6E-02(3) 5.sg-02¢a)
-- -- 1.9E-01 2.1E-01
-- -- 6.8E-07 3.7E-06
-- -- 2.5E-01 2.7E-01
-- -- 6.BE-04 1.1E-03
3.8E-02 6 .4E-02 -- --
7.72-02(8) 9 2p-02(®) -- --
1.0E+00 1.2E400 -- --
6.AE-06 1.3E-05 -- --
1.3E+00 1.SE+00 -- --
1.6E-03 2.6E-03 -- --
-- -- 2.1E-05 1.2E-04
-- -- 5.4E-03(a) 3.2E-02(0)
-- -- A.1E-08 2.5E-07
- - 1.2E-07 2.4E-07

Oral

(a) Dermal HIFs are multiplied by chemical-spacific PC values.

See Appendix 3, Section 6.3.

HIF|
AVG RME
2.5E-03 1.2E-02
5.9£-03¢8) 2 3g-p2(®)
2.SE-02 8.8E-02
8.8E-08 1.6E-06
3.2E-02 1.2E-01
8.8E-05 A.7E-04
3.3E-03 5.5E-03
6.6E-03(8) 7.9£-03(8)
8.8E-02 9.9E-02
5.SE-07 1.1E-06
1.1E-01 1.3E-01
1.4E-04 2.2E-04
3.0E-06 1.8E-05
7.7E-04¢%) 4 gE-03(®)
5.9E-09 3.5E-08
1.6E-08 8. _7E-08
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4.0 TOXICITY ASSESSMENT

The toxic effects of a chemical generally depend on the level of exposure
(dose), the route of exposure (oral, inhalation, dermal) and the duration of
exposure (subchronic, chronic or lifetime). Thus, a full description of the
toxic effects of a chemical includes a listing of what adverse health effects
the chemical can cause (both cancer and noncancer), and how the occurrence of
these effects depends upon dose, route and duration of exposure.

4.1 Noncarcinogenic Effects

When data permit, the USEPA derives numeric values that are useful in
quantifying the toxicity and carcinogenicity of a compound. For noncancer
health effects, the values are termed References Doses (RfDs). These are
route- and duration-specific estimates of the average daily intake (mg
chemical/kg-day) that may occur without appreciable risk of any adverse
effect. Because the quality and quantity of toxicologic data available to
support derivation of RfD values varies among chemicals, USEPA also provides
an indication of the overall confidence associated with each RfD value. In
general, the lower the confidence, the more conservative USEPA is in deriving
the RfD. Table 4-1 provides a summary of the characteristic noncancer effects
and lists available RfD values and confidence categories for all verified RfDs
for all of the chemicals of potential concern at this site.

4.2 - Carcinogenic Fffects

For cancer, the numeric descriptors of carcinogenic potency are termed Slope
Factors (SFs). These are route-specific estimates of the slope of the cancer
dose-response curve at low doses. (It is assumed the curve is linear in this
region and passes through the origin). The units of the SFs are
(mg/kg-day)‘l. In addition, USEPA assigns a cancer weight-of-evidence
category to each chemical in order to reflect the overall confidence that
chemical is likely to cause cancer in humans. These categories and their
meanings are summarized below.

Category Meaning Basis
A Known human Sufficient evidence of increased cancer
carcinogen incidence in exposed humans.
Bl Probable human Sufficient evidence of increased cancer
carcinogen incidence in animals, with suggestive

evidence from studies of exposed humans.

B2 Probable human Sufficient evidence of increased cancer
carcinogen incidence in animals, but lack of data or
Insufficient data from humans.

C Possible human Suggestive evidence of carcinogenicity in
carcinogen animals.

D Cannot be No evidence or inadequate evidence of
evaluated cancer in animals or humans.

4-1
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TABLE 4-1

CHEMICALS OF POTENTIAL CONCERN AT HI-MILL(a)

Chemical Effect/Route

Acetone Increased liver and kidney weighta,
nephrotoxicity/oral

Aluminum Asthma, pulmonary fibrosis/inhalation;
neurclogicsl disorders/oral and
kidney dislysis (ATSDR 1990a)

Ammonia Respiratory lesions, decreased pulmonary
function/inhalation

Antimony Decreased longevity, changes in blood
glucose, cholesterol/oral

Arsenic Mucous membrane irritation/inhalation;
liver and kidney effecta/oral; keratosis,
hyperpigmentation, neurological
disorders/both routes (ATSDR 1991a)

Barium Hypertension-oral

Beryllium No adverse effects noted in study which

Bromodichloromethanae

Bis(2-ethylhexyl)phthalate

2-Butanone

Cadmium (food)
(water)

Chlorobenzene

(a) All information from either IRIS Database (USEPA 1992a) or HEAST Summary Tables (USEPA 199le) unless otherwise noted.

formed the basis of the RfD

Kidney, liver and thyroid gland toxicity/
oral

Liver toxicity, reproductive and devaelop-
mental effects/oral (ATSDR 1991b)

Central nervous system effecta, fetotoxi-
city/inhalation

Renal damage/both routes; impaired
respiratory function/inhalation; possible
immune alterations-oral (ATSDR 1991¢)

Liver damage/oral

(b) Units of the RID are mg/kg-day.

{c) Withdrawn from IRIS.

SUMMARY OF NONCARCINOGENIC EFFECTS AND TOXICITY VALUES FOR

Oral Inhalation
Confidence Confidency
ngs(b) RtDp(b) Level B;QS‘b) RfDC(b) Level
1.0E+00 1.0E-01 Low -- -- --
9.7E-01 9.7E-01 -- 2.9E-02 2.9E-02 Madium
4 . 0E-04 4 .0E-04 Low -- - - -
3.0E-04 3.0E-04 Medium - - -
7.0E-02 7.0E-02 Medium 1.4E-03 1.4E-04 --
S.0E-03 5.0E-03 Low -- -- --
2.0E-02 2.0E-02 Medium -- -- --
2.0E-02 2.0E-02 Medium - - --
5.0E-01 5.0E-02(¢)  Medium(¢) 9.0E-01  2.9E-01 -
-- 1.0E-03 High -- - -
-- S.0E-04 High -- -- --
2.0E-01 2.0E-02 Med ium 5.0E-02 5.0E-03 i
continued-
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Table 4-1 - continued

Chemical

Chloroform

Chromium (VI)

Chromium (111)

Cobalt

Copper

Cyanide (free)

Di-n-butylphthalate
1,1-Dichloroethane

1,2-Dichloroethene
(total)(P)

Ethylbenzene

Lead

Mercury

Mothylene chloride

4-Methyl-2-pentanone

Effect/Route

Liver and kidney toxicity/inhalation
and oral; central nervous system
depression/inhalatfion (ATSDR 1991d)

Atrophy of nasal mucosa/inhalation; no
offects defined after oral exposure

Reduced liver and spleen weights/oral

Asthma, fibrosia/inhalation.
Cardloayopathy/oral (ATSDR 1990b)

Gastrointestinsl irritation/oral

Weight loss, thyroid effects, myelin
degensration/oral

Increased mortality/oral

Renal damage/inhalation; no effect/oral
Hematologic changes/oral

Liver and kidney effecta/oral; develop-
mental toxicity/inhalation

Neurological deficiencies, hypertension,
inhibition hems synthesis, reproductive

effacts/both routes (ATSDR 1991s)

Neurotoxicity/inhalation; kidney
effects/oral

Liver toxicity/oral

Liver and kidney effects/oral and
inhalation

Oral Inhalation
Confidence Confidence
RIDc RfD~ _ Level RfDg RfD~_ Level
1.0E-02 1.0E-02 Medium b -- --
2.0E-02 5.0E-03 Low -- - - -
1E100 1E+00 Low -
3.7e-02(8) 3 7p-o2(a) - -- -- -
2.0E-02 2.0E-02 Medium -- -- -~
1.0E+00 1.0E-01 Low - - -- - -
1.0E+00 1.0E-01 -- 1.4E+00 1.4E-01 -
9.0E-03 9.0E-03 - -- -- -
1.0E+00 1.0E-01 Low 2.9E-01 2.9E-01 Low
--(c) .- (c) .- . o
3.0E-04 3.0E-04 e hih -- - -
6.0E-02 6. 0E D2 Medium 8 6E-01 8.6E-01
5.0E-01 S . 0E-02 ~- 2. 3E-01 2 3E-02

coutinued

(a) Value calculated from the current drinking water standard; toxicity data considered inadequate for RfD calculation (USEPA 1992a)
(b) Based on valuaes for c¢is-1,2-dichloroethene.

(c) Lead will bs svaluated based on acceptable blood lead levels using the UBK model.
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Table 4-1 - continued

Chemical

Nicksl (aocluble salts)

Nitrate

Nitrite

Silver
1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,1-Trichlorosthane

1,1,2-Trichloroethane

Trichloroethene

Vanadium

Vinyl acetate
Vinyl chloride

Xylenes (total)

Effect/Route

Hematological, developmental effects/oral;
respiratory, immune and reproductive
effects/inhalation (ATSDR 1991f)
Methemoglobinemia/oral

Methemoglobinemia/oral

Argyria/oral

Liver and kidney effecta/both routes
central nervous system depression/
inhalation (ATSDR 1991g)

Changes in liver and kidney weights/oral;
central nervous syastem effects-inhalation

Growth retardation, liver changes/
inhalation

Liver effects/oral
Liver, kidney effects/both routes;
central nervous syateam depression/

inhalation (ATSDR 1991h)

Renal and gastrointestinal effects/oral;
respiratory irritation/inhalation

No effect on body and kidney weight/oral

Central nervous system toxicity/oral

and inhalation; developmental effects/oral

(a) The subchronic RFD is assumed to be equivalent to the chronic RFD.
(b) Removed from IRIS; under review.

(c) Provisional value,

Oral Inhalation
Confidence Confidence

RfDg RED: Level RfDg  _ RfD-__ Level |
2.0E-02 2.0E-02 Medium -- -- --
1.6E+00(8) 1 6E+00 High -- -- -~
1.0E-01 1.0E-01 High -- - -~
5.0E-03 5.0E-03 Low -- -- --
1.0E-01 1.0E-02 Medium -- -- --
2.0E+00 2.0E-01 Medjum 5.7E-01 1.1E-01 --
9.0E-01 9.0E-02(P)  Madium(b) 2.9E400  2.9E-01
4_.0E-2 4.0E-3 Medium -- -- --
-- 6.0E-03¢¢) - -- -- --
7.0E-03 7.0E-03 - -- --
1.0E+00 2.0E-01 -- 5.7E-02  5.7E-02
4.0E+00 2 QE+00 Medium -- -- -
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Table 4-2 provides a brief summary of the characteristic cancer effects of
chemicals of potential concern at this site and lists available oral and
inhalation SFs and cancer weight-of-evidence categories.

More detailed reviews of the toxicity of those chemicals found to contribute
to risk levels that approach or exceed a level of concern (i.e., antimony,
arsenic, 1,2-dichloroethene, nitrate + nitrite, trichloroethene and vinyl
chloride) are presented in Appendix 4.

4.3 Dermal Toxjcity Values

Since dermal exposure to surface water and groundwater are also of concern at
the site, dermal toxicity values are also required. It is important to note
that dermal toxicity values must be based on the absorbed dose (rather than
the exposed or administered dose), since dermal intakes are calculated as
absorbed doses. Since the USEPA has not yet established any dermal toxicity
values, approximate values were derived by extrapolation from oral toxicity
values. This was done by multiplying the oral subchronic or chronic RfD
values by the oral absorption fraction (AF,), and dividing the oral slope
factor by the oral absorption fraction. Absorption fractions are chemical-
specific values obtained from the toxicological studies including, if
available, the studies used in determining toxicity values. This approach is
based on the assumption that equal absorbed doses are equitoxic. For most
organic chemicals of potential concern at Hi-Mill, the AF, was assumed to be
1.0 (i.e., 100X oral absorption), since most organic compounds are fairly well
absorbed from the gastrointestinal tract. This is, however, not the most
conservative approach since a lower AF, would result in a lower RfD or higher
slope factor. Risk may, therefore, be underestimated. Oral absorption of
metals is quite variable, with values ranging from 0.5% to 50%, while
absorption of arsenic is estimated to be 100% (Owen 1990; Lagerkvist et al.
1986, USEPA 199%9le). Therefore, individual AF values for inorganic chemicals
of potential concern have been used to calculate dermal toxicity values. The
AF, values used for each chemical and the resulting dermal toxicity values are
presented on page AS-2 in Appendix 5.
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TABLE 4-2

OF POTENTIAL CONCERN AT HI-MILL(2)

SUMMARY OF CARCINOGENIC EFFECTS AND SLOPE FACTORS FOR CHEMICALS

Weight Slope Factor, (mg/kg-day) !
Chemical Cancer_Type/Route of Evidence Oral Inhalatjon
Arsenic Lung/inhalation; skin cancer/oral; A 1.8E+00 1.5E101
limiced evidence of other
internal cancers/both routes
Beryllium Lung cancer/inhalation. Osteo- B2 4 . 3E+00 8.4E100
sarcomas/injection (intravenous or
intramedullary)
Bis(2-ethylhexyl)phthalate lLiver/oral B2 1.4E-02 --
Bromodichloromethane Kidney, large intestine and liver/ B2 1.3E-01 - -
oral
Cadmium Lung, prostate/inhalation; insufficient Bl (inhalation) -- 6.3E+00
evidence of carcinogenicity/oral
Chloroform Kidney and liver/inhalation and oral B2 6.1E-03 8.1E-02
Chromium (VI) Lung/inhalation A (inhalation) - - 4 2E+01
l.ead Renal tumors/oral (ATSDR 1991e) B2 -- --
Methylene chloride Liver/oral and inhalation B2 7.5E-03 1.6E-03
Nickel Lung and nasal cancer/inhalation of A (inhalation) - 8.4k-01(b)
nickel refinery dust; Insufficient
evidence of carcinogenicity/oral
1,1,2,2-Tetrachloroethane l.iver tumors/oral C 2.0E-01 2 0E-01

(a) Information from IRIS Database (USEPA 1992a) or HEAST Annual-1991 (USEPA 199le) unless otherwise nected.

chemicals with slope factors calculated by USEPA are included here.
(b) Inhalation slope factor for nickel refinery dust.

continued

Only
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Table 4-2 - continued

Chemjcal

Cancer Type/Route

Tetrachloroethene(8)

1,1,2-Trichloroethane
Trichloroethene(2)

Vinyl chloride

Weight
of Evidence

Slope Factor, (mglkﬁ;géll;l

Liver/inhalation and oral; leukemia/
inhalation

Liver/oral
Liver/oral; lung/inhalation

Lung/oral; liver/inhalation

B2

B2

(a) The carcinogenicity assessment has been withdrawn by USEPA and is under review.
using these values for risk assessment for the present (personal communication with Erin Moran, USEPA

Region V, 07,/06/92):

Oral Inhalation
5.2E-02 2.0E-03
5.7E-02 5.7E-02
1.1E-02 6.0E-03
1.9E+00 3.0E-01

However, the USEPA recommends

o SHISAS Ary
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5.0 RISK CHARACTERIZATION

Risk characterization integrates the results of the exposure and toxicity
assessments into a quantitative description of cancer and noncancer risks.

The method for risk characterization utilized in this baseline risk assessment
is consistent wich guidance provided in USEPA (198%a).

5.1 Evaluacion of Carci e

The risk of cancer from exposure to a chemical is described in terms of the
probability that an individual exposed for his or her entire lifetime will
develop cancer by age 70. For each chemical of concern, this value is
calculated from the daily intake of the chemical from the site, averaged over
a lifetime (DIy) and the SF for the chemical, as follows:

Cancer Risk = 1 - exp(-DI[+SF) (12)

In most cases (except when the product of DI;+SF is larger than about 0.01),
excess cancer risk may be estimated more simply as:

Cancer Risk = DI;+SF (13)

Excess cancer risks are summed across all chemicals of potential concern and
all exposure pathways that contribute to exposure of an individual in a given
population. Typically, the USEPA requires remedial action at a site when
total excess cancer risk levels to any current or future population exceed
1E-Q4 (USEPA 1991c).

Using the average lifetime daily intake values calculated as described in
Section 3.4 and the slope factors described in Section 4.2 (see Table 4-2),
cancer risks were calculated for populations who may be chronically exposed at
the Hi-Mill Site. The detailed calculations are presented in Appendix 5, and
the results are summarized in Table 5-1. Due to the inherent uncertainty in
cancer risk calculations, all cancer risk values are reported to only one
significant figure.

Cancer Risk by Populatio

Table 5-1 lists estimated excess cancer risks by medium for each population
exposed at each location at the Hi-Mill site. The media and chemicals
contributing to these risks are discussed below.

Current Workers

Total excess cancer risk for current workers ranges from 5E-07 (AVG) to 2E-06
(RME) and is based almost entirely on ingestion of arsenic from soil in the
area behind the current Hi-Mill facility. Section 5.3 discusses how much of
the arsenic may be naturally occurring and how much may be from other sources.
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TABLE 5-1 SUMMARY OF EXCESS CANCER RISKS FOR POPULATIONS AT HI-MILL

Exposed
Population

Current
Worker

Future
Resident,
Adult

Future
Resident,
Child

Future
Resident,
Youngster

Target Pond

Exposure
Point Exposure Medjum

On-Site Soil

On-Site Groundwater
Indoor Air
Soil
Ambient Air
Garden Vegetables

On-Site Groundwater

Indoor Air

Soil

Ambient Air
Garden Vegetables

Surface Water

Sediment

Exposure Cancer

Route Rislk
_AVG _RME_
Oral SE-07 2E-06
Oral 4E-04 2E-03
Dermal 6E-05 2E-04
Inhalation SE-04 2E-03
Oral 7JE-0Q7 1E-05
Inhalation 3JE-Q9 1E-08
Oral 4E-07 2E-06
Total: 1E-03 4E-03
Oral 5E-04 9E-04
Dermal 7E-05 8E-05
Inhalation 2E-03 2E-03
Oral 4E-06 8E-06
Inhalation 1E-08 1E-08
Oral 6E-07 1E-06
Total: 3JE-03 3E-03.

Oral --(a) --

Dermal -- --
Oral 9E-08 5E-07
Total: 9E-08 SE-0Q7

(a) No carcinogenic chemicals detected in surface water.
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Future On-Site Resjdents

For future residents, the excess cancer risk is dominated by exposure to TCE
and vinyl chloride in groundwater. The total excess cancer risk ranges from
1lE-03 (AVG) to 4E-03 (RME) for adults and is 3E-03 (AVG and RME) for children.
For adults, RME oral exposure to groundwater and inhalation exposure to VOCs
in groundwater volatilized into indoor -air each contribute a risk of 2E-03.
RME exposure to vinyl chloride contributes a risk of 1E-03 by the oral route
and 8E-04 by inhalation and RME exposure to TCE contributes a risk of SE-04 by
the oral route, 9E-04 by inhalation and 2E-04 by the dermal route. The
distribution of risk is similar for AVG exposures and for children (AVG and
RME). Arsenic in groundwater also contributes to the estimated excess cancer
risk.

The estimated excess cancer risk for future residential populations from each
of the other pathways quantified, including oral exposure to soil and garden

vegetables, inhalation of ambient air and exposures while swimming at Targec

Pond, is less than 1E-04.

5.2 Evaluation of Noncancer Effects

The potential for noncancer effects from exposure to a chemical is evaluated
by comparing the estimated intake of the chemical over a specific time period
with the RfD for that chemical derived for a similar exposure period. This
comparison results in a noncancer hazard quotient, as follows:

HQ = DI/RED (14)

where:

HQ = Hazard Quotient for subchronic (HQg) or chronic (HQg) exposure

DI = Daily Intake (mg/kg-day), either from subchronic (DIg) or chronic
(DI;) exposure

RfD = Reference Dose (mg/kg-day), either for subchronic (RfDg) or
chronic (RfD;) exposure

Since exposure occurs simultaneously to more than one chemical, HQ values are
summed as follows:

HI = HQy + HQp + HQ3....HQ; (15)

where:

HI = Hazard Index for either subchronic or chronic exposure
HQq = Hazard Quotient for the first chemical
HQq = Hazard Quotient for the it? chemical

Since some individuals are exposed by more than one pathway, Hazard Index (HI)
values are summed for each pathway that contributes to the exposure of an
individual in a given population. If the total HI is equal to or less than
one (lE+00), it is believed that there is no appreciable risk that noncancer
health effects will occur. If an HI exceeds 1E+00, there is some possibility
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TABLE 5-2 SUMMARY OF HAZARD INDICES FOR FOR POPULATIONS AT HI-MILL

Exposed
Popuiation

Current
Worker

Future
Resident,
Adulc

Future
Resident,
Child

Future
Resident,
Youngster

Exposure

—Point

On-Site

On-Site

On-Site

Target Pond

Exposure Medium

Soil

Groundwater

Indoor Air

Soil

Ambient Air
Garden Vegetables

‘Groundwater

Indoor Air

Soil

Ambient Air
Garden Vegetables

Surface Water

Sediment

Exposure Hazard
Route Index(2)

AVG RME
Oral 2E-02 4E-02
Oral 2E+01 JE+01
Dermal 6E+00 7E+00
Inhalation 2E-01 3E-01
Oral 2E-02 2E-01
Inhalation 8E-06 8E-06
Oral 8E-02 1E-01
Total: 3JE+01 4E+01
Oral 1E+01 2E+01
Dermal 2E-01 2E-01
Inhalation 4E-01 SE-01
Oral 2E-01 4E-01
Inhalation 1E-05 1E-05

Oral 2E-01 3E-0
Total: 1E+01 2E+01
Oral 4LE-04 2E-03
Dermal 1E-03 1E-02

Oral 1E-02 6E-0
Total: 1E-02 7E-02

(a) Hazard Index is subchronic for child resident and chronic for all other
populations.
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that noncancer effects may occur, although an HI above 1E+00 does not indicate
an effect will definitely occur. In particular, summing HQ values across all
chemicals and HI values across all pathways assumes that all noncancer effects
area additive.

Since this is not always true, when a population total HI exceeds 1lE+00, it is
appropriate to re-examine the noncancer effects for that individual and
segregate them by effect (USEPA 1989a).

The methods for calculation of average daily intakes were summarized in
Section 3.3, and chemical specific RfD values were summarized in Section 4.1
(see Table 4-1). Based on these, HQ and HI values for subchronic (HIg) and
chronic (HI;) exposures were calculated for each exposure scenario evaluated
at this site. The detailed calculations are presented in Appendix 5 and the
results are summarized below. Because of the uncertainty inherent in
calculation of HQ values, all HQ and HI values are reported to only one
significant figure.

Noncancer Ri by Po ati

Table 5-2 shows the total HI values by medium for populations exposed at this
site. The HI values for the future resident adult and child populations range
from 2E+01 (AVG) to 3E+01 (RME) and lE+0l1 (AVG) to 2E+01 (RME), respectively,
from ingestion of groundwater. The calculated HIs for dermal exposure of
adults to groundwater ranged from 6E+00 (AVG) to 7E+00 (RME). The chemicals
contributing substantially to these HI values are antimony, nitrate+nitrite,
1,2-dichloroethene and trichloroethene in groundwater. Each of these
chemicals has an HQ value greater than 1E+00. Therefore, there is no need to
segregate by target tissue. On this basis, it is possible that future
residents at this site could be at risk from the noncarcinogenic effects of
these chemicals.

For all other populations and pathways, the HI values are less than 1E+00, so
noncarcinogenic effects due to these exposures do not appear to be of concerm.

Noncan to

Since there are no EPA-approved RfD values for lead, it is not possible to
evaluate the noncancer risks of lead by calculation of an HQ. An alternative
approach is to estimate the likely effect of lead exposure on the
concentration of lead in the blood (PbB). Several mathematical models have
been developed for calculating the value of PbB as a function of environmental
concentrations of lead (USEPA 1989a). Of these, the Uptake/Biokinetic (UBK)
model has the greatest flexibility and has been most thoroughly validated, so
it 1s selected for use here. The basic equation for calculating PbB with UBK
model is:

PbB = (X Cj*I;+ABS;)+BKSF (16)

where:

Cy = Concentration of lead in medium i (psg/unit medium)
I; = Human intake of medium i (units medium/day)
ABS; = Absorption fraction of lead from medium i (unitless)
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BKSF = Biokinetic slope factor relating blood lead to absorbed dose. The
units of BKSF are ug/dL per ug/day.

In general, the values of I, ABS and BKSF are all age dependent, and the value
of PbB at any given age is a complex function of both current and past lead
exposure levels. It is commonly agreed that young children are more
susceptible to the effects of lead than older children or adults, since (1)
young children tend to have higher exposure levels (especially to soil), (2)
young children have higher lead absorption rates, and (3) the nervous system
of infants and young children is more sensitive to the neurological effects. of
lead. The USEPA has developed a computer program ("LEAD5") for calculating
lead exposures and the resulting PbB values in children age 0-6. This program
was used to evaluate the effects of lead in environmental media on children at
this site. It should be noted that these calculations include lead exposure
from all sources (including food and area-wide emissions to air), and not just
those specifically derived from the site (soil and water). Most input
parameters (e.g., body weight, water intake, soil intake, breathing rate,
concentration of lead in air, and lead intake from the diet) were taken to be
the national average values suggested as defaults by the USEPA. The
concentrations of lead in soil and water were the site-specific values
calculated as described in Section 3.4.1.

Although there is no universally agreed upon value of PbB that may be
identified as "safe" for the effects of lead on children, the U.S. Department
of Health and Human Services has concluded that some adverse health effects
have been observed at a level of 10 ug/dL, and identified as a goal the
reduction of children’s blood lead levels to below 10 ug/dL (CDC 1991). The
USEPA also considers values above 10 ug/dL to be of concern, and has
recommended that, for an exposed population of children, no more than SX of
the population exceed this value (USEPA 1991f). The geometric mean PbB value
for future residential children at Hi-Mill is predicted to be 1.51 ug/dL with
virtually all children (ages O to 6 years) having PbB values below 10 ug/dL.
Based upon this, it appears that lead exposure from soil and water to
hypothetical future residents is not a cause for concerm.

5.3 S of C i Co uti ifica

As discussed in Section 2.3, chemicals of potential concern were selected
without regard to the most likely source of contamination. Thus, some
chemicals of potential concern could come from off-site sources and some could
be partly or entirely natural in origin. The likely sources of those
chemicals of potential concern which were found to be contributing risk levels
of potential concerm are discussed below.

Vinyl chloride, TCE and 1,2-DCE are widely distributed in shallow groundwater
at the Hi-Mill site, as shown by the CLP data used in this risk assessment and
by the field GC data collected by Geraghty and Miller (1992a). TCE is
associated with site activities and 1,2-DCE and vinyl chloride are degradation
products of TCE, so the presence of these chemicals is apparently site-
related.

Arsenic is a naturally-occurring element present in both soil and groundwater
on-site. Arsenic was also detected in background soils, at about half the
average concentration detected on-site (see Appendix 6). Therefore, it is
likely that the arsenic is, at least in part, from natural sources. Antimony
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and nitrate+nitrite are also naturally-occurring substances, but antimony was
not detected in background soil and no background groundwater samples were
identified. There is no information relating these chemicals directly to site
activities. Thus, the probable sources of these chemicals cannot be
specified.
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6.0 ASSESSMENT OF UNCERTAINTIES

There are a number of factors which contribute uncertainty to the estimates of
exposure and risk presented in this report. The most important of these are
discussed below.

6.1 No tification of So u ways

The total risk to a human from contaminants at a site is the sum of the risks
of all complete exposure pathways that exist. At this site, some complete
pathways (e.g., dermal exposure to soils and sediments) have not been
quantified because of lack of data or because it is believed that these are
small sources of exposure compared to those that have been quantified.
Nevertheless, this is a source of uncertainty and could lead to an
underestimate of exposure and risk.

6.2 U ajnties from Chemij E u

As discussed in Section 2.2, a number of chemicals were not included because
they were never detected in any on-site samples. Excluding these chemicals
introduces uncertainty because of the possibility that some of the chemicals
may actually have been present, but at levels below detection limits. It is
important to stress that there is no reason to believe that these chemicals
are actually present on site, at least at levels approaching detection limits,
but this is nevertheless a source of uncertainty that could result in an
underestimate of exposure and risk.

As discussed in Section 2.3.3, several TICs were detected in samples from
Hi-Mill media. Most TICs were reported as unknowns or as a member of a class
of compounds (i.e., alkane). Risks from TICs were not evaluated because their
identities were not considered sufficiently established. Since these types of
compounds are not known to be carcinogenic or highly toxic, exclusion of these
TICs from the risk assessment is not likely to lead to a significant
underestimate of risk.

6.3 U inties i u Co atio

As discussed in Section 3.3.1, there is often considerable uncertainty
inherent in calculating EPCs, especially if the available data have a high
frequency of nondetects, or if there are only a few data points at a given
exposure point. At this site it was assumed that chemicals detected in a
given medium but never detected at an exposure point within that medium are
actually present, and all nondetects were evaluated at one-half the reported
detection limit. Since most of the excess carcinogenic risk at this sice is
attributable to chemicals that were frequently detected, it is not believed
that this approach has led to a significant overescimate of the total risk at
the site. However, the risk of noncarcinogenic effects occurring due to
antimony may be overestimated.

Also, as discussed earlier, it has been conservatively assumed that all EPCs
will remain constant over time, at least for the next 30 years. While values
for most contaminants are not expected to decrease dramatically, it is
nevertheless true that fate and transport processes will probably tend to
decrease levels of volatile organic contaminants over time. Thus, this
approach could lead to an overestimate of exposure and risk.
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For metals in drinking wacter, dissolved metal analytical results were used to
calculate the EPCs. Since these values are often lower than the total metal
analytical values., this is likely to underestimate risk from these chemicals.
In order to quancify cthe magnitude of the underestimate, the total metal
analysis values for one groundwater sample were compared with the dissolved
metal values for the same sample. Chremium, copper and nickel were not
detected in the dissolved analysis, but were detected in the total analysis at
levels about 75 to 150 times greater than the dissolved analysis reported
detection limits. While it is inappropriate to base ccnclusions on results
from a single sample, it appears that oral exposure to metals in groundwater
could be considerably underestimated.

Additional uncertainty is introduced by the possible presence of "hot spots"
(small areas of high concentration) in soil and also possibly in the
groundwater. Whether or not such hot spots are detected is a function of the
size of the hot spot and the pattern used to select sampling locations. If
the sampling plan leads to a disproportionate number of samples from hot
spots, then the resulting estimate of average concentration is likely to be
too high. Conversely, if hot spots are missed, then the estimated average
concentration may be too low. There are areas of soil where high levels of
copper or chromium were detected. If future residents were to get all their
exposure at one of these locations, the risk of noncarcinogenic effects from
these chemicals might approach a level of concern.

6.4 U ajinties i e

Whenever monitoring data are lacking and models are used to calculate EPCs,
uncertainty is generated as a result of limitations in the models themselves
and because of uncertainty in the input parameters employed. In the case of
inhalation exposure to volatiles released to indoor air from household water
usage, it is probable that the simplified approach to evaluating this pathway
(assuming the indoor air concentration is 0.5 times the concentration in
water) is more likely to lead to an overestimate than an underestimate of risk
by this pathway. The risks from this pathway are sufficiently large that
uncertainties in the approach used to estimate exposure could significantly
influence risk conclusions.

Inhalation exposure to volatiles released from source-area soils into air was
also modeled (Appendix 2). The estimated air concentrations and resulting
risks are so small that any uncertainties in the models are unlikely to alter
the conclusion that exposure via this pathway is of no practical concern.

Mathematical models were also used to estimate the concentrations of
contaminants in garden vegetables. The models employed are basically
empirical in nature (i.e., they extrapolate from available data using best-fit
equations), so predicted values could be wrong if individual chemicals do not
fit the empirical equacions well. This is especially true for chemicals which
may undergo metabolism and/or storage in the plant tissues. Thus, there is a
high degree of uncertainty in the predicted contaminant levels in food, but it
is not known if the predicted values tend to overestimate or underestimate
exposure.
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6.5 U ainties in Human Intake Factors

Even if the average concentration of a chemical in a medium were known
precisely, there is still considerable uncertainty in dose estimates because
of uncertainty in the terms used to estimate human contact with the medium.
For example, the amount of soil ingested each day by children and adults is
likely to be highly variable, and only limited data are available to estimate
average intake levels for different age groups. The intake of homegrown
vegetables is also highly uncertain. In keeping with USEPA guidance (USEPA
1989a), the terms used to estimate RME human exposure levels have been
selected in a way so that dose estimates are at the upper end of the expected
dose distribution, while average doses are intended to estimate the typical
case. However, neither the AVG nor the RME dose estimates are precisely known
and should be viewed as approximations of the central tendency and high end of
the dose distribution curve.

6.6 U inties in C c o) i Va

The accuracy of human health risk predictions for any specific estimated dose
level depends upon the accuracy of the RfD or SF for the chemical. In many
cases, these values are derived from a limited data base, and this can result
in substantial uncertainty, both quantitatively and qualitatively. In order
to account for these uncertainties and others associated with the evaluation
of toxicity data, both RfDs and SFs are derived in a way that is intentionally
conservative; that is, risk estimates based on these RfDs and SFs are more
likely to be high than low.

Since there is no information on the fractiom of total chromium that is Cr*®
at Hi-Mill, a conservative approach was taken and the oral RfDs for Cr*® were
used to calculate risk from exposure to total chromium in all Hi-Mill media.
Since Cr*® was ana%yzed for and not detected in surface water and sediments,
the use of the Cr*® RfDs may overestimate risk from these media. However,
chromium is not contributing significantly to noncarcinogenic risk by any
pathway at any exposure point evaluated. Thus, it is apparent that even if
all the chromium were present as cr*®, the presence of this chemical at the
site would not be of concern to human health at the exposure points evaluated.

Dermal toxicity values are calculated by extrapolation from oral RfDs and SFs
(see Section 4.3). These extrapolated values are highly uncertain due to the
uncertainty associated with the oral absorption fractioms. It is not known
whether these extrapolations lead to an underestimate or overestimate of risk
from dermal exposure.

6.7 Lack of Toxicity Values

In cases where RfD or SF values have not been derived for a chemical (see
Tables 4-1 and 4-2), it is not possible to derive quantitative estimates of
risk. Chemicals for which there are no critical toxicity values (CTVs)
include aluminum, cobalt and lead. Additionally, RfD values are particularly
sparse for inhalation exposure to volatiles. These data gaps lead to an
underestimation of risk which could be substantial, but the true magnitude of
the error is unknown.

6-3
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6.8 Sugmary

Table 6-1 summarizes the primary sources of uncertainty in this risk
assessment.
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Factors

Factors

Factors

TABLE 6-1 SUMMARY OF PRIMARY SOURCES OF
UNCERTAINTY IN THIS RISK ASSESSMENT

Likely to Underestimate Exposure or Risk

Lack of RfDs or SFs for all chemicals and all routes
Nonquantification of some exposure pathways
Exclusion from consideration of some chemicals possibly present but

never detected
Assumption that chemicals never detected in a medium are absent from

that medium
Likely to Overestimate Exposure or Risk

Use of conservative HIF terms

Use of conservative RfDs or SFs

Use of concentration values that are constant over time

Use of simple rule to predict air exposures to VOCs from water
Assumption that chemicals detected in a medium are present in all

samples of that medium
That Might Underestimate or Overestimate Exposure or Risk
Use of 1/2 the detection limit to evaluate nondetects

Possible occurrence of "hot spots"
Use of models to predict concentration of contaminants in garden

vegetables and ambient air

6-5
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7.0 SUMMARY

This baseline risk assessment is an analysis of the potential adverse health
effects (both current and future) resulting from exposures to hazardous
substances in soil, groundwater, surface water and sediments at Hi-Mill. "By
definition, a baseline risk assessment is limited to conditions under the no-
action alternative (that is, in the absence of any remedial actions to conctrol
or mitigate raleases).

The methods used in this RA were developed by the USEPA specifically for
evaluations of risk at hazardous waste sites (USEPA 1989a). Major steps in
the risk assessment are summarized in the following sections.

7.1 i o] ote

Analytical data from soil, groundwater, surface water and sediments were
evaluated to identify chemicals of potential concern at this site. Any
chemical detected in any sample was considered to be a possible chemical of
concern. Chemicals were eliminated from consideration only if they are
essential nutrients and are nontoxic at the levels encountered on site. The
38 chemicals selected as contaminants of potential concern are listed in

Table 7-1.
7.2 enari v

‘Based on a review of site conditions including land use, contamination
patterns and human activity pacterns, the populations most likely to be
exposed are:

e Current on-site workers
e Future on-site residents (adults and children)

The most important exposure pathways are judged to be:

¢ Ingestion of contaminated groundwater, soil, surface water and
sediments.

¢ Ingestion of homegrown vegetables.
e Dermal exposure to surface water and groundwater.

¢ Inhalation exposure to VOCs released from groundwater to indoor air
and from soil to ambient air.

The exposure scenarios quantified in this risk assessment are summarized in
Table 7-2.

7.3 Estipated Human Health Risks

The risk of cancer from exposure to a chemical is described in terms of the
probability that an individual exposed for his or her lifetime will develop
cancer. Typically, cancer risks of 1.0E-06 (one in a million) or lower are
considered to be so small that they are of no practical concern. Higher
cancer risk levels may be cause for concerm, and the USEPA typically requires

7-1
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TABLE 7-1 CHEMICALS OF POTENTIAL CONCERN AT HI-MILL

Volatiles

Acetone
Bromodichloromethane
Butanone, 2-
Chlorobenzene
Chloroform
Dichloroethane, 1,1-
Dichlorcethene, 1,2-
Ethylbenzene
Methyl-2-pentonone, &4-
Methylene chloride
Tetrachloroethane,
1,1,2,2-
Tetrachloroethene
Toluene
Trichloroecthane,
Trichloroechane,
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylene (total)

7-2

Semivolatiles

Bis(2-ethylhexyl)phthalate

Di-n-butylphthalate

Ipnorganics

Aluminum
Ammonia-N
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Cyanide
Lead
Mercury
Nickel
Nitrate+Nitrite
Silver
Vanadium
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TABLE 7-2

Population
Current

Worker

Future

On-Site
Resident
Adult/Child

On-Site
Resident
Youngster

EXPOSURE PATHWAYS QUANTIFIED FOR THE HI-MILL SITE

_Exposure Point

Hi-Mill Site
(behind building)

Home

Backyard

Target Pond

Exposure Medium

Soil

Groundwater
Indoor Air
Soil

Ambient Air
Vegetables

Surface Water

Sediment

7-3

Exposure Route

Ingestion

Ingestion
Dermal
Inhalation

Ingestion
Inhalation
Ingestion

Ingestion
Dermal
Ingestion



Life Systems, Juc.

the remediation if risks exceed 1lE-04. Estimated cancer risks from exposures
to the chemicals of potential concern at Hi-Mill are summarized in Table 7-3.

The carcinogenic risk for hypothetical future populations is dominated by the
exposure to chemicals in groundwater, by both the oral and inhalation routes.
Estimated cancer risks range from 3E-03 (AVG and RME) for children to 1E-03
(AVG) to 4E-03 (RME) for adults. Chemicals contributing to these risks are
mainly TCE and vinyl chloride. Arsenic is the-primary contributor to risks
from soil. For current workers, the estimated cancer risk ranges from 5E-07

(AVG) to 2E-06 (RME).

Evaluation of noncarcinogenic risk is accomplished by comparing a calculated
intake with an acceptable intake for each chemical and for each pathway that
contributes to a population’s exposure. The ratio of the calculated intake

versus the acceptable intake is termed the HI. Hazard Indices calculated for
all the exposure scenarios quancified at Hi-Mill are summarized in Table 7-4.

For noncarcinogenic risks, ingestion of groundwater by hypothetical future
residents also dominates the risk assessment. The HIs, both subchronic and
chronic (AVG and RME), are greacter than lE+00 for future residential oral
groundwater exposures. Chemicals contributing to these HIs include antimony,
nitrate + nitrite, 1,2-DCE and TCE. The individual HQs for these chemicals
all are 2E+00 or greater for one or more future resident drinking water
exposures. These values indicate that hypothetical future residents using
groundwater for drinking water may have some risk of the effects associated
with exposure to these chemicals.

The likely effect of exposures to lead from site contamination in blood lead
levels in young children were estimated using the UBK. Geometric mean blood
lead levels are predicted to be 1.51 ug/dL for the residential population
evaluated. It therefore appears that lead is not a source of concern at this
site.

7.4 Uncertainties

There are a number of stages in the risk assessment process where precise
evaluations are not possible. These include uncertainties regarding the true
concentrations of chemicals in environmental media, the amount of contaminants
taken in by humans, and the likely consequences of the resulting exposure.

While some of these limitations lead to an underestimate of risk (e.g., lack
of appropriate toxicity data, inability to quantify some exposure pathways),
most assumptions and professional judgments made are more likely to
overestimate than underestimate risk. Consequently, the risks derived for
this site should be considered approximate and are more likely to be high than
low.

7-4
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TABLE 7-3

Exposed
Population

Current
Worker

Future
Resident,
Adult

Future
Resident,
Child

Future
Resident,
Youngster

Exposure

Point

On-Site

On-Site

On-Site

Target Pond

Exposure Medium
Soil

Groundwater

Indoor Air

Soil

Ambient Air
Garden Vegetables

Groundwater
Indoor Air

Soil

Ambient Air
Garden Vegetables

Surface Water

Sediment

SUMMARY OF EXCESS CANCER RISKS FOR POPULATIONS AT HI-MILL

Exposure Cancer

Route Risk
_AVG RME
Oral S5E-07 2E-06
Oral 4E-04 2E-03
Dermal 6E-05 2E-04
Inhalation SE-04 2E-03
Oral JE-07 1E-05
Inhalation 3E-09 1E-08
Oral 4E-07 2E-06
Total: 1E-03 4E-03
Oral SE-04 9E-04
Dermal 7E-05 8E-05
Inhalation 2E-03 2E-03
Oral 4E-06 8E-06
Inhalation 1E-08 1E-08
Oral 6E-07 1E-06
Total: 3E-03 JE-03

Oral --(a) --

Dermal -- --
Oral 9E-08 SE-07
Total: 9E-08 SE-07

(a) No carcinogenic chemicals detected in surface water.

7-5
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TABLE 7-4 SUMMARY OF HAZARD INDICES FOR FOR FOPULATIONS AT HI-MILL

Exposed
Population

Current
Worker

Future
Resident,
Adult

Future
Resident,
Child

Future
Resident,
Youngster

Exposure

Point

On-Site

On-Site

On-Site

Target Pond

Exposure Medium

Soil

Groundwater

Indoor Air

Soil

Ambient Air
Garden Vegetables

Groundwater
Indoor Air

Soil

Ambient Air
Garden Vegetables

Surface Water

Sediment

Exposure Hazard
Route Index(3)
AVG RME

Oral 2E-02 4E-02
Oral 2E+01 3E+01
Dermal 6E+00 7E+00
Inhalation 2E-01 3E-01
Oral 2E-02 2E-01
Inhalation 8E-06 8E-06
Oral 8E-02 1E-01

Total: 3E+01 4E+01
Oral 1E+01 2E+01
Dermal 2E-01 2E-01
Inhalation 4E-01 SE-01
Oral 2E-01 4E-01
Inhalation 1E-05 1E-05
Oral 2E-01 JE-O1

Total: 1E+01 2E+01
Oral 4E-04 2E-03
Dermal 1E-03 1E-02
Oral 1E-02 6E-02

Total: 1E-02 7E-02

(a) Hazard Index is subchronic for child resident and chronic for all other
populations.

7-6
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EXPOSURE POINT CONCENTRATIONS CALCULATIONS

APPENDIX 1

The following worksheets provide detail on the calculations of exposure point

concentrations.

Zach worksheet consists of chemical sample concentcrations and

a summary of statistics (i.e., arithmetic mean, standard deviaticn) for that
exposure point.

The following provides a page reference to each.

File Name

S-1_STAT
GW_STAT
SW_STAT
SED_STAT
WRK_STAT
VEG_STAT

HNG_STAT

Exposure Point Medium Page
On-site Soil al-2
On-site Groundwater Al-3
Target Pond Surface Water Al-4
Target Pond Sediment Al-S
On-site (Worker) Surface Soil Al-6
On-site Garden Vegetables Al-7

Soil Al-8

On-site (Hwang Input)

Al-1



CATA STATISTICS DATE. 06/30/92
EXPOSURE POINT: ON-SITE FILENAME S-1_STAT
MEDIUM: SOIL-1
UNITS: MG/KG
U MULTIPUER: 0.5

CHEMICAL HITS TOTAL MAX MIN AM STOS AMOS EPC

1 Aluminum 38 38 1.8E+04 28E+03 1.1E+04 40E+03 1.2E+04 1.2E+04
2 Antimony 0 1 6.6E+00 6.6E+00 66E+00 0.0E+00 Q.CE+00 6.6E+00
3 Arsenic 1 1 23E+00 23E+00 23E+00 0.0E+00 0.CE+00 2.3E+00
4 Barium 1 1 1.4E+02 14E+02 1.4E+02 Q.CE+00 0.0E+00 1.4E+02
5 Betyililum 1 1 B.6E0Q1 86EQY B86EL! 00E+00 0.0E+00 8.8E01
6 Cadmium 1 1 1.3E+00 1.3E+00 1.3E+00 0.0E+0Q 0.0E+00 1.3E+00
7 Chromium 38 38 42E+01 46E+00 1.9E+01 8.5E+0Q 22E+0t 2.2E+01
8 Cobait 1 1 B8.B8E+00 8.6E+00 8.6E+00 0.0E+00 0.0E+00 8.8E+00
9 Copper 3 38 1.6E+02 1.1E+00 2.5E+0Q1 40E+01 3.6E+01 3.6E+01
10 Lead 1 1 1.4E+Q1 14E+Q01 1.4E+01 Q0E+00 0.0E+00 1.4E+01
11 Mercury 0 t B8%5EQ2 65€E02 65602 00E+00 0.0E+Q0 8.8E-02
12 Nickel 38 38 3.1E+01 84E+Q0 20E+01 71E+00 22E+01 2.2E+01
13 Silver 0 38 12E+00 47E01 10E+00 1.9ED1 1.1E+00 1.1E+Q0
14 Vanadium 1 1 3.6E+Q1 3JEE+01 3IEE+0V 0QE+O0 0.0E+00 3.6E+01
1S Cyanide 0 1 0.0E+00 00OE+00 Q.0E+0Q0 Q.0E+00 Q.0E+00 0.0E+00
16 Ammonia-N 0 0 0OE+00 O.0E+00 00CE+00 QO0E+0Q Q.0E+0Q0 0.0E+0Q0
17 Nitrate + Nitrite 0 0 O0O0E+00 0.0E+00 0.0E+00 0.0E+00 0Q.0E+00 0.0E +00
18 Acsetone 1 38 7.8E02. 55603 18602 19E02 23EM2 1.4E-02
19 Bromodichicromethane 0 38 0.0E+00 0.0E+00 Q.0E+00 0.0E+00 0.0E+00 0.0E+00
20 ° Butanone. 2- 0 38 0.0E+00 QOE+00 0.0E+00 0.0E+00 0.0E+00 0.08+00
21 Chiorobenzene 3 38 16EQG2 25803 39EQ03 33EQC3 48EQ3 48603
2 Chioroform 0 38 0.0E+00 0.0E+00 O0.0E+00 O0.0E+00 0.0E+00 0.0E+00
23 Dichioroethane, 1,1- ] 38 QOE+Q0 00E+00 O0.0E+00 O.0E+Q00 Q.0E+00 0.0E+00
24 Dichiorosthene, 1,2- (total) 12 38 1.3E<Q1 2.0E03 14E802 29E02 22802 22802
Ethyibenzene P 38 16602 20E03 3I6EO3 2BEL3 4.4E03 2.8E-03

, Methyi-2-pentanone, 4 1 38 J.1E02 50E03 72EQ3 S568EL3  8.8203 5.0E<03
27 Methyiene chioride 0 38 23E02 30B03 52E03 4.5E-03 6.4E03 6.4E03
28 Tetrachiorosthane, 1,1,2.2- 1 38 18EQ02 2BEL3 37EQ3 28E D3  4.4EQ3 28E03
29 Tetrachlioroethene 2 38 2360t 30EOL3 1.1E02 3.8EQ2 2.1EQ2 21E02
30 Toluene S 38 37€02 30EQ3 52E03 6.1EQ43 6.9E03 6.9EQ3
31 Trichiorcethane, 1,1,1- 4 38 16E02 10E03 38E03 3.1EQ3 46E03 4.6E03
32 Trichioroethane, 1,1,2- 1 38 16E02 28EQ3 37EL3 2.8EQ3 4.4EQ3 2.8E03
33 Trichioroethene 24 38 G.1E+00 1.0EQ3 2.4EQ1 1.0E+00 5.2601 S5.2E-01
34 Vinyt acetats v} 38 0.CE+00 O0OE+00 0Q.0E+0Q0 0.0E+0Q0 0.0E+00 0.0E+00
35 Vinyi chioride Q0 38 00E+00 0.0E+00 QOE+0Q (.0E+00 O0.0E+00 0.0E+00
38 Xylenes (total) 3 38 16EQ2 20E03 36E03 29EQ3 44E-03 2.0E03
37 B8is(2-ethyihexyl)phthalate 1 1 21801 21E€01 2.1E01 0.0E+00 0.0E+00 2.1E01
38 Din-butyiphthalats 0 1t 22EQ1 2280t 22E0! QOE+00 O0.0E+00 22EN

Al=2
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EXPOSURE POINT:
MEDIUM:

UNITS:

U MULTIPUER:

CHEMICAL

Aluminum
Antimony
Arseruc
Barium
Beryilium
Cadmium
Chromum
Cobait
Copper
Lead
Mercury
Nickel
Silver
Vanagium
Cyande
Ammona-N
Nitrate + Nitrite

Butanone, 2-
Chilorobenzene
Chiorotorm
Dichiorosthane. 1,1-
Dichioroethene, 1,2- (total)
Ethyibenzene
Methyi-2-pentanone. 4-
Methylene chioride
Tetrachioroethane. 1,1.2.2-
Tetrachiorosthene
Toluene

Trichioroethane, 1,1,1-
Trichiorosthane, 1.1.2-
Trichiorosthene

Vinyi acetate

Vinyl chionde

Xylsnes (total)
Bis(2-ethythexyl)phthaiate
Di-n-butyiphthaiats

ON-SITE
GROUNDWATER
MG/L
058

HITS  TQTAL

CO0OO0OWOWOO0DO0DODO0O0OODOMOOO «“0O0+W-0D00W-000000 <« 2-ON

=2 MO ARABRRARNROIRRANMNAAANARAWWL - NEOIRNNENINDRNRNDNNNG

3.9€01
2.65EQ02
4.2603
5.6E02
5.06-04
0.0E+00
11802
7.0E-03
5.SE-03
1.6E03
3.6E04
1.1E-01
4.5EQ3
4.0E-03
3.7EQ2
1.0E+00
1.6E+01
8.0E-02
2.5EQ02
4.5E02
0.0E+00
2.3E02
2.5E02
1.4E+00
0.0E+00
S.0E-Q2
0.0E+00
0.0E+00
0.0E+00
2.5EQ2
2.5EQ02
0.0E+00
8.7E+00
5.0E02
6.8E-02
2.5E02
0.0E+00
5.0€-03

DATA STATISTICS

MIN

2.86-02
2.2E02
1.5E03
2.1E02
5.06-04

AM

1.06-01
24E02
29803
3.9E-02
5.0E-04

Q.0E+00 O0.0E+00

3.0
2.0E-03
25603
1.0E03
1.0€-04
4.5E-03
3.3EQI
25603
3.7E02
1.5E-01

4 SE03
4503
4.3E-03
1.3E03
2.3E04
2.7EQ2
4 2EQ3
3.3EQ3
3.7EQ2
4 .9E-01

2.85E02 S.4E+00

S.0E-G3
2.3EQQ
$.0E-03

2.6EQ2
8.5E03
1.9E02

0.0E+00 0.0E+00

25603
2.5E03
4.5E03

8.56-3
8.SE-03
3.6E01

Q.CE+00 O0.0E+00

5.0603

1.5602

0.0E+00 0.0E+00
0.0E+00 0.0E+00
0.0E+00 Q.0E+00

2.5E-Q3
2.5EQ

8.5E03
8.5E-03

0.0E+0Q0 0.0E+00
2503 1.3E+00

S.0E-Q3
3.5E-03
2.5E03

1.5E<02
3.3802
8.5E-03

0.0E+00 0.0E+00

5.0E-03

$.0E-03

STO0S

1.4EQ1
2.5E0Q3
1.9EQ3
2.5EQ2
0.0E+00
0.0E+00
J.0E03
3.5E403
1.2E03
4.2E04
1.8E04
42602
6.3E-04
1.1EQ3
0.0E+00
4 SEO1
9.2E+00
J1EQ2
9.3E03
1.7E02
0.0E+00
9.3E03
9.3E03
5.2E01
0.0E+00
2.0E02
0.0E+00
0.0E+00
0.0E+00
9.3E-03
9.3E03
0.0E+00
2.7E+00
2.0E02
2.8E02
9.38-03
0.0E+00
0.0E+00

AMSS

2.2E01
3.5EQ2
1.1EQ2
1.5
5.0E-04
0.0E+00
6.9E03
2.0E02
5.3E03
3.26403
1.1EQ3
6.2E02
4.9EQ3
8.0E03
G.0E+00
1.2E+00
2.1E+01
5.5E02
1.7602
I5E02
0.0E+00
1.7602
1.7E02
7.9E-01
0.0E+00
3.4EQ2
0.0E+00
0.0E +00
0.0E+Q0
1.7E02
1.7E02
0.0E+00
3SE+00
3.4EQ2
§.0E-02
1.7EQ2
0.0E+00
0.0E+00

OATE: 07/01/92
FILENAME GW_STAT

EPC

2.2£01
2.6E-02
4.2E03
5.6E-02
5.0E-04
0.0E+00
6.9E03
7.0E-03
5.3EQ3
1.8EQ3
3.6E-04
6.2E-02
4.5EQ03
4.0E03
3.7EQ2
1.0E+00
1.86E+01
5.5E802
1.7EQ02
3502
0.0E+Q0
1.7€02
1.7E-02
7.9E-0t
Q.0E+00
3.4E-02
0.0E+00
0.0E+00
Q0.0E+00
1.7€-02
1.7€-02
0.0E+00
J.5E+00
3.4E-02
6.0E-02
1.7EQ02
Q.0E+00
5.0E03



BLERLERLEBRYpaRBR

DATA STATISTICS DATE: 06/30/92
EXPOSURE POINT: TARGET POND FILENAME SW_STAT
MEDIUM: SURFACE WATER
UNITS: MG/L
U MULTIPUER: 0.5
CHEMICAL HITS TOTAL MAX MIN AM 3TDS AMSS EPC
Aluminum 1 7 S4E+0Q 43EQ2 B8.0E01 20E+00 23E+00 2.3E+00
Antimony 0 3 0.0E+00 Q.O0E+Q00 Q.0E+00 0.CE+00 0.0E+00 0.0E+0Q0
Arssruc 0 3 0.0E+00 Q.0E+00 0.0E+Q00 0Q.0E+00 0.0E+00 0.CE+00
8arium (o} 3 Q0E+00 Q.CE+00 0.0E+00 0.Q0E+00 0.CE+00 0.0E+00
Beryllium 0 3 0.0E+00 0Q0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Cadmium 0 3 00E+00 QOE+00 O.0E+00 O0.QE+00 O0.0E+00 0.0E+0Q0
Chromuum 2 7 1.4EQ2 3SEO3 69E03 SO0EQ3 1.1E02 1.1E02
Cobait 0 3 0.0E+00 Q.0E+00 00E+O0 O.0E+00 0.0E+00Q 0.CE+00
Copper 0 7 0.0E+Q00 0.0E+00 O.CE+00 0.0E+0Q 0.0E+00 0.0E+00
Lesaa 2 3 43E03 10EO3 28E03 15803 S56EO3 43803
Mercury 0 3 QO0E+Q00 0.0E+00 0.0E+00 O0.0E+00 0.0E+0Q0 0.0E+00
Nicked 4 7 3.0E01 55E03 14801 1.4EQ1 25EQ1 2.5E01
Sitver 2 7 1.1EQ2 4SE0L3 S58EQ3 28EL3 77ELS 7.7E-03
Vanadium 0 3 0.0E+00 0.0E+00 0.0E+00 O0.0E+00 0.CE+00 0.0E+00
Cyanice 0 3 0.0E+00 0.0E+00 O0.0E+00 0.0E+00 0.0E+00 0.0E+00
Ammonis-N Q 0 0.0E+00 Q.06+00 0.0E+00 0.0E+QQ 0.0E+00 0.0E+00
Nitrate + Nitrite 0 1 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Acstone o] 0 OCE+Q0 0.0E+00Q0 O.0E+Q0 0Q.0E+00 0.0E+0Q0 0.0E+00
Sromodichioromethane 0 0 0.0E+00 0.0E+00 O0.0E+00 C.0E+00 0.0E+00 0.0E+00
Butanone. 2- Q 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Chlorobenzene o] 0 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E +00
Chioroform 0 0 QOE+Q0 0.0E+00 O0.0E+00 0.0E+00 0.0E+00 0.0E+00
Dichiorosthane, 1,1- 0 0 0.CE+00 0.0E+00 0.0E+00 0.0E+00 O0.0E+00 0.0E+00
Dichiorosthene, 1,2- (total) 0 0 00E+00 0Q0.0E+00 0Q.0E+00 0Q.0E+00 0.0E+00 0.0E+00
Ethyibenzene 0 0 00E+00 00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Methyi-2-pentanone, 4- 0 0 0.0E+00 0.0E+00 0Q.0E+00 O0.0E+00 0Q.0E+00 0.0E+00
Methylene chioride 0 0 0.0E+00 OQ.0E+00 O0.0E+00 0.0E+00 O.0E+00 0.0E+00
Tetrachioroethane, 1,1,22- 0 0. 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Tetrachioroethene 1] 0 0.0E+00 O0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Toluene 0 0 0.0E+00 Q.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Trichiorosthane. 1,1,1- 0 0 0.0E+00 0Q.0E+00 O0.0E+00 O0.CE+00 0.0E+00 0.0E+00
Trichiorosthane, 1,1,2- 0 0 0.0E+00 0.0E+00 0.0E+00 O0.0E+00 0.0E+00 0.0E+00
Trichioroethene 0 0 0.0E+00 0.0E+00 QOE+00 OQ.0E+00 0.0E+00 0.0E+00
Vinyi acetate [¢] 0 0.0E+00 Q.0E+00 Q.0E+00 0.0E+00 Q.CE+00 0.0E+00
Vinyl chioride Q 0 00E+00 0.0E+00 O.0E+0Q0 Q.0E+0Q 0.0E+Q0 0.0E+00
Xylenes (total) Q 0 0.0E+00 0.0E+Q00C O0.0E+00 0Q.0E+00 Q.0E+Q0 0.0E+00
Bis(2-ethyihexyt)phthalate 0 0 0.CE+00 0.0E+00 Q.0E+00 0.0E+Q0 Q.0E+0O 0.0E+00
Oi-n-butyiphthaiate 0 0 0.0E+00 O0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00

Al-4



DATA STATISTICS DATE: 06/30/92

EXPOSURE POINT: TARGET POND FILENAME SED STAT

MEDIUM: SEDIMENT

OO®NOWYME LN~

J e S ™ S N
OO NP BEBWUN-O

BUERPERC8BBYNRRBREY

UNITS: MG/KG
UMULTIPUER: 0.5
CHEMICAL =TS TOTAL MAX MIN AM 3TOS AMSS EPC
Aluminum 21 21 34E+04 12E+04 20E+04 6.7E+03 22E+04 2.2E+04
Antimony 0 7 0.0E+00 OQ0.0E+00 O0E+00 0.0E+00 0.0E+00 0.0E+00
Arsenic 7 7 67€+00 1.2E+00 4.1E+00 1.8E+0Q S.4E+0C S.4E+00
Barium 7 7 27E+02 1.0E+02 18E+02 6.1E+01 2.3E+02 2.3E+02
Beryilium 4 7 19€+00 39E01 G9.2EQ01 48E-01 13E+00 1.3E+00
Cadmium 4 7 G6OE+00 1.SE+00 29E+00 16E+00 4.1E+00 41E+00
Chromium 21 21 24E+03 1.7E+01 36E+02 6.4E+02 B8.0E+02 6.0€E+02
Cobatt 6 7 1.2E+01 4.1E+00 72E+00 2.4E+00 B8.8E+0Q0 8.9€+00
Copper 20 21 1.7E+04 14E+00 20E+03 4.2E+03 3.8E+03 3.6E+03
Lead 7 7 14E+02 1.1E+01 8.2E+01 S.0E+01 SB8E+O1 9.8E+01
Mercury 1 7 73EQ" 53EQ2 3.1EO1 24E Q01 43EQ1 4.9€-01
Nicket 21 21 42E+0Q1 73E+00 24E+01 B8.1E+00 27E+01 27E+01
Siiver 1 21 48E+00 1.1E+Q0 1.8E+00 8.5E-Q1 21E+00 2.1E+00
Vanadium 7 7 44E+01 27E+01 3.6E+01 S.SE+00 40E+O01 4.0E+01
Cyanide 0 3 00E+Q0 00E+00 OQE+00 0.0E+00 0.0E+00 Q.0E+00
Ammonia-N 0 0 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Nitrate «+ Nitrite 0 0 0.0E+Q00 0.0E+0C 00E+00 O.0E+00 0.0E+00 0.0E +00
Acetone 0 0 0.0E+00 QOE+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Bromodichloromethane 0 0 00E+00 00E+00 0.0E+00 O.0E+00 0.0E+00 0.0E+00
Butanone. 2- 0 0 00E+00 0.0E+00 O0.0E+00 0.0E+00 0.0E+00 0.0E+00
Chiorobenzens 0 0 0QE+Q00 Q.0E+00 0.0E+00 O.CE+00 0.0E+00 0.0E+00
Chioroform 0 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Oichiorosthane, 1.1- 0 0 0.0E+Q00 0.0E+00 OOCE+00 0.0E+00 0.0E+00 0.0E+00
Dichioroethene, 1.2- (total) 0 0 00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00Q 0.0E+00
Ethyibenzene 0 0 0.0E+00 0.0E+00 O0OCE+00 O0.0E+00 0.0E+00 0.0E+00
Methyt-2-pentancne, 4- 0 0 0.0E+Q0 0.0E+00 QOE+00 0.0E+00 0.0E+00 0.0E +00
Methyiene chioride 0 0 O0OE+Q0 0Q.0E+00 0.0E+00 O0.0E+00 0.0E+0C Q.0E+00
Tetrachiorosthane. 1,1,2,2- 0 0 0.0E+00 O0.0E+00 0.0E+00 Q.0E+00 Q.0E+00 0.0E+00
Tetrachioroethene 0 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Toluene 0 0 0.0E+00 O0.0E+00 0.0E+00 O0.0E+00 0.0E+00 0.0E+00
Trichiorosthane, 1,1,1- o] 0 0.0E+00 O.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Trichiorosthane, 1,1,2- 0 0 00E+00 O0.0E+00 QO0E+00 0.0E+00 0.0E+00 0.0E+00
Trichioroethene 0 0 0.0E+00 00CE+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Vinyl acetats 0 0 0.0E+00 O0.0E+00 0Q.0E+00 O0.0E+00 0.0E+00 0.0E+00
Vinyl chionde 0 0 0.0E+00 OO0E+00 0.0E+00 O.0E+00 O0.0E+00 0.0E+00
Xylenes (total) Q 0 00E+Q0 O0.0E+00 OOE+00 O0.0QE+00 0.0E+00 0.0E+00
Bis(2-ethyihexyi)phthalate 0 0 0.0E+00 O0.0E+00 0.0E+00 O0.0E+00 0.0E+00 Q.0E+00
Di-n-butyiphthalate o] 0 0.0E+00 O0.0E+00 0OQE+00 OCE+00 0.CE+QQ 0.0E+00

Al-5
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EXPOSURE PQINT:
MEDIUM:

UNITS:

U MULTIPLIER:

CHEMICAL

Aluminum

Antimony

Arsenic

Barium

Beryilium

Cadmium

Chromium

Cobait

Copper

Lesag

Mercury

Nickel

Silver

Vanadium

Cyanide

Ammonia-N

Nitrate + Nitrite

Acetone
Bromodichioromethane
Butanone. 2-
Chiorobenzene
Chioroform
Dichioroethane. 1,1-
Dichiorosthene, 1.2- (total)
Ethyibenzens
Methyil-2-pentanone, 4-
Methyiene chioride
Tetrachiorosthane, 1,1,2.2-
Tetrachicroethene
Toluene
Trichiorosthane, 1,1,1-
Trichloroetnane, 1,1,2-
Trichioroethene

Vinyi acetate

Vinyl chioride

Xylenes (totai)
Bis(2-ethythexyi)phthalate
Di-n-butyiphthaiate

ON-SITE (WORKER)

SURFACE SOIL
MG/KG
0.5
HITS  TCOTAL
61
4
4
4
4
4
61
4
61

OOOOOOOOOOOQOOOOOQOOOOOOHO%Onggﬁuub-‘-,:

OOOOOOOOQOOOOOOOOQOOOOOAhgsbé

SAMPLES USED FOR THESE STATISTICS

HMS-A10
HMS-A2-0

MAX

27€E+04
86.4E+01
1.4E+01
1.3E+02
1.3E+00
1.1E+O
4.4E+03
1.8E+01
5.0E+03
6.0E+01

4.3E-01
S5.0E+01
1.1E+O1
5.2E+01
Q.0E+Q0
0.CE+00
0.0E+0Q0
0.0E+00
0.0E+0Q0
0.0E +00
0.0E+00
0.0E +00
0.0E+00
0.0E+00
Q.0E+00
0.0 +00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+Q0

HMS-02-0
HMS-03-0
HMS-04-0
HMS-05-0
HMS-06-0
HMS-E2-0
HMS-E3-0
HMS-E4-0
HMS-E5-0
HMS-E6-0
HMS-E7-0
HMS-F3-0
HMS-F4-0
HMS-F5-0

MIN

2.2E+03
6.5E+00
3.3E+00
$.3E+O1

3.4E-01
1.0E+Q0
7.4E+00
2.3E+00
1.2E+00
1.5E+01

6.0E-02
S.0E+00
1.0E+00
1.0E+01
0.0E+Q0
0.0E+00
0.0E+00
0.0E+00
0.0E+Q0
0.0E+00
Q.0E+00
0.0E+00
0.0E+00
0.0E+0Q0
0.0E+00
0.0E+00
0.0E+0Q0
0.0E+0Q0
0.0E+00
0.0E+00
Q.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E +00
0.0E+00
0.0E+00
0.CE+00

Al-6

CATA STATISTICS

AM

1.2E+04
4B+

7.4E+00
74E+O

8.1E01

3.6E+00
1.1E+02
1.0E+Qt

3.3E+02
23E+01

1.6E01

1.5E+01

1.4E+Q0
27E+M

0.0E+0Q0
0.0E+00
0.0E+00
0.0E+00
Q.0E+00
0.0E+00-
0.0E+00
0.0E+00
0.CE+00
0.0E+00
0.0E+00
0.0E +00
0.0E+00
0.0E+00Q
0.0E+00
0.CE+00
0.0E+00
0.0E+0Q
0.0E+00
0.0E+00
0.0€+00
0.0E+00
0.0E+00
0.0E+00

HMS-F6-Q
HMS-F7-0
HMS-F8-0
HMS-G3-0

STOS

6.5E+0Q03
2.7E+01
4.9E+Q0
3.8E+01

4 8E-01
4.7E+00
5.6E+Q2
7.0E+Q0
8.5E+02
2.1E+01

1.8E01
8.5E+00
1.3E+00
1.8E+01
0.0E+00
0.0E+00
Q.0E+0Q0
0.0E+00
0.0E+00
0.0E+00
0.CE+00
0.0E+00
0.0E+00
0.0E+00
0.0€E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+Q0
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
Q.0E+00

HMS-G3/H4-0

HMS-G4-0
HMS-G5-0
HMS-G6-0
HMS-G7-0
HMS-G8-0
HMS-H3-0

HMS-H3/13-0

HMS-H4-0

HMS-H4/15-0

AMES

1.3E+04
S5.6E+01
1.3E+01
1.2E+02
1.4E+00
9.1E+00
2.3E+02
1.3E+01
S.1E+02
S.3E+O1

3.7E01
1.7E+01
1.7E+00
4.8E+01
0.0E+00
0.0E+00
0.QE+0Q
0.0E+00
0.0E+00
0.0E+Q0
0.0E+00
0.0E+00
0.0E+00
0.CE+00
0.0E+00
0.0E+00
0.0E+00
0.0E +00
0.0E+00
Q.0E+0Q0
0.0E+00
0.0E+00
0.0E+00
0.0E+QQ0
0.0E+00
0.0E+00
0.0E+00
0.0E+00

HMS-HS5-0
HMS-H6-0
HMS-H7-0
HMS-H8-0
HMS-I5-0

HMS-i16-0

HMS-18-0

HMS-J5-0
HMS-J6-0
HMS-J70
HMS-K3-0
HMS-K4-0
HMS-KS-0
HMS-K6-0

JATE: 06/30/92
FILENAME WRK_STAT

EPC

1.3E+04
1.7E+01
1.3E+01
1.2E+02
1.2E+00
9.1E+00
23E+02
1.5€+01
5.1E+02
5.3E+01

3.7E-01
1.7E+01
1.7E+00
48E+O
Q.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
Q.0E+00
0.0E+Q0
0.0E+00
0.0E+00
Q.0E+00
Q.0E+00
0.0E+00

HMS-L3-0
HMS-L4-0
HMS-LS-0
HMS-M3-0
HMS-M4-0



DATA STATISTICS DATE:  08/30/92
EXPOSURE POINT: ON-SITE FILENAME: VEG_STAT
MEDIUM: GARDEN VEGETABLES
UNITS: MG/KG
UMULTIPUER 0.5

CALC  ADJUSTED

1.3E01 20EQ3 14E02 29E02 22E02 49602 22602 1.1EQ3

-
O“WOOL~2N-~O0-““NNOOWOO-000 -0

Dichiorosthene, 1,2- (total)

CHEMICAL HITS TOTAL MAX MIN AM STDS AMSS 8CF EPC EPC
1 Aluminum a8 38 1.8E+04 28E+03 1.1E+04 4.0E+03 12E+04 78EDS 1.2E+04 9.1E-01
2 Antimony 0 1 6.8E+00 8.6E+00 6.6E+00 O.OE+00 O0.0E+00 JI.7E03 6.6E+00 24EQR
3 Arsenic 1 1 23E+00 23E+00 23E+00 O.0E+00 O0.0E+00 7.5804 23E+00 1.7E03
4 Barium 1 1 1.4E+02 1.4E+02 14E+02 0.0E+00 0.0E+00 22603 14E+02 J2E01
S Beryllium 1 1 86E01 8.6601 B86EO1 00E+00 0.0E+00 1.9E-O4 8.8E-01 1.6E-04
6 Cadmium 1 1 13E+00 1.3E+00 1.3E+00 0.0E+00 OOE+00 1.5E02 1.3E+00 2.0E-02
7 Chromium a8 38 42E+01 46E+00 1.9E+01 83E+00 22E+01 39EO4 226401 8.5E03
8 Cobait 1 1 86E+00 B8.8E+00 B86E+00 0.0E+00 00E+00 6.7EO04 8.6E+00 S.8EQ3
S Copper 3 38 1.8E+02 1.1E+00 2SE+01 4.0E+01 3.6E+01 22602 3.6E+01 7.8E-01
10 Lsad 1 1 1.4E+01 1.4E+01 1.4E+01 0.0E+00 0.0E+00 1.0EG3 1.4E+01 1.46-02
11 Mercury 0 1 65E02 65602 635E02 00E+00 00E+00 22602 8.5€02 1.4E03
12 Nickel K} 38 3.1E+01 8.4E+00 20E+01 7.1E+00 22E+01 49EL3 22E+01 1.1E-01
13 Sliver 38 12E+00 4.7€0t1 10E+Q0 1.9E01 1.1E+00 1.0E02 1.1E+00 1.1EQ2
14 Vanadium 1 36E+01 38E+01 3.6E+01 Q0CE+00 O0.0E+Q0 2BEO4 3IBE+O1 9.5E03
5 Cyanide 1 0.0E+00 O0.0E+00 O.0E+Q0 0.0E+00 0.0E+00 NA 0.0E+00 0.0E+00
18 Ammonia-N 0 0.0E+00 Q0.0E+00 0.0E+00 0.0E+00 0.0E+00 NA 0.0E+00 0.0E +00
17 Nitrate + Nitrite 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 NA 0.0E+00 0.0E+00
18 Acetone 8 75602 S55E03 1802 19602 23EOR 5.7EO1 1.4E-02 8.0E-03
19 Bromodichioromethane 38 0.0E+00 0.0E+00 O0.0E+Q0 0.0E+00 0.0E+00 NA 0.0E+00 0.0E+00
20 Butanone, 2- 38 0CE+00 0.0E+Q0 O0.0E+00 0.0E+00 0Q.0E+Q00 NA - 0.0E+00 0.0E+00
21 Chlorobenzens 38 168602 2SE03 39E03 33EO3 48EON3 3.1EQ2 4 8603 1.SE-04
22 Chiorotorm 38 00E+00 O.0E+00 0.0E+00 0.0E+00 O0.0E+00 NA 0Q.0E+00 0.0E+00
23 Dichioroethane, 1,1- 38 0.0E+00 0.0E+00 O0.0E+00 0.0E+00 0.0E+00 NA 0.0E+00 0.0E+00
o as
‘thyibenzene 38 168EQ02 20E03 368E(03 28EQ3 44E03 J1EQR 23603 7.8E-08
Aethyl-2-pentancne, 4- 38 3.1EQ2 SO0EQ3 72803 S56E03 88E03 1.1EO1 5.0603 5.5E-04

27 Methylene chioride 38 23E02 J0E03 352803 45EG3 G64E03 1.4E-01 8.4EQ03 8.7E-04
28 Tetrachioroethane, 1,1,2.2- 38 16EQ02 28E03 37EO3 28EL3 44E03 3ISEMR 2.8603 9.5E-05
29 Tetrachicroethene 38 23E01 3.0E03 1.1EQ02 38602 21EQ02 3.3E02 2.1EQ2 8.9E-04
30 Toluene 38 37602 3J0EO3 52603 6.1EQ3 69E03 31E02 6.9E-03 22804
31 Trichioroethane, 1,1,1- 38 1.6E02 10603 J8EO3 31EQ3 48EQ3 33E02 4.86-03 1.8E-04
32 Trichloroethane, 1,1,2- 38 16602 28E03 37EQ3 28EL3 44EQ03 43EQR 2.8EQ03 1.2E-04
33 Trichioroethene 2 38 G.1E+00 1.0603 24E0t 1.0E+00 52E01 34ER 5.2E€-01 1.8E-02
34 Vinyt acetate 38 0.0E+00 O0.0E+00 O.OE+00 0.CE+00 0.CE+00 NA O.CE+00 0.0E+00
25 Vinyl chioride 38 0CQCE+00 O0.0E+00 OOE+00 0.0E+00 0.0E+00 NA O0.0E+00 0.0E+00
i Xylenes (total) 38 168602 20603 38E03 29E03 44E03 3.1E2 2.0E-03 8.3EQS
37 Bis(2-ethylhexyt)phthalate 1 21E01 21E01 21E01 0.0E+00 O.0E+00 8.3E-02 21E-01 1.4E02

1

38 Di-n-butyiphthalate 22E01 22EOQ1 22E01 00E+00 0.0E+00 4.2E02 22801 S.0EQ3
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EXPOSURE POINT: ON-SITE (HWANG INPUT)

MEDIUM: SOIL
UNITS: MG/KG
UMULTIPUER: 0.5

CHEMICAL HITS

Chicrobenzene
Ethylbenzene
Methyi-2-pentanone, ¢-
Methyiene chioride
Tetrachiorosthane. 1,1.2.2-
Tetrachicrostnens
Toluene
Trichiorosthane, 1,1,1-
Trichiorosthane. 1,1,2-
Trichiorosthene
Xylenes (total)

ug—umm—-o«t\)u

rar

C
z

EEEERBE8E88

MAX

1.6E-02
1.6EQ2
3.1E02
2.3E02
1.6E-02
2.3E.01
1.4€01
1.6E-02
1.6E02
8.1E+00
1.6E02

MIN

2.5E03
2.0E03
5.0E-03
3.0E03
2.5E03
2.5803
3.0E-03
1.0EQ3
2.5E03
1.0E-03
2.0E-03

Al-8

DATA STATISTICS

AM ST0S
36E03 27EQM3
J.4E03 24EQ3
6.8EQ3 4.7EQ3
49E-03 40EN3
3.4E-03 2.3E03
8.2E03 3.1EQ2
7.SE03 1.9EQ2
3.5EQ3 2.5EQ3
3.4E03 23EG3
1.7E01 8.4E-01
3.4E03 2.4E03

43803

4.0EQ3
7.9€03
5.8E03
4.0E03
1.56-02
1.2E-02
4.1€03
4.0E03
3.6E01
3.9E-03

OATE: 07/07/92
FILENAME HNG_3CIL

4.3EG3
2.5E-03
5.0E-03
$.8E-Q3
2.8EQ3
1.5E-02
1.2E-02
41E03
2.8€-03
3.6E01
2.0E03
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APPENDIX 2

DETAILED DESCRIPTION OF MODELS USED TO CALCULATE
AIR CONCENTRATIONS OF VOCs RELEASED FROM SOIL

1.0 INTRODUCTION

The concentration of volatile organic chemicals (VOCs) in air that result from
releases from contaminated soil is a complex function of soil, chemical and
meteorological parameters. Estimation of the concentration values is usually
approached in two steps: first, the emission rate of each volatile from soil
is calculated, and then the resultant concentration in air is calculated.
Methods used to achieve these steps are detailed below. )

2.0 EMISSION MODEL

Hwang (1986) developed a mathematical model for estimating the average
emission rate of a chemical from soil that considers the physical-chemical
properties of the chemical (its volatility and its tendency to sorb to soil
and dissolve in water) and the characteristics of the soil (the amount of
organic matter in the soil and the amount of pore space between soil
particles). The model assumes that the concentration of chemical at the
surface will tend to decrease over time due to volatilization, so the emission
rate also decreases as a function of time.

The basic equation proposed by Hwang (1986) is:

Z'E'DG‘H/ (1)
(meas) /4o K,

Q =C,-

A discussion of the meaning and value of each of the terms in Equation 1l is
provided below.

Q Q is the average emission rate (g/cmz-sec) of a chemical emitted
from soil over time period t.

s Cy is the average concentration of chemical in soil (g/g). The
values of C were calculated using the average of all soil depths
(surface and subsurface), since the model is intended to describe
the process of volatilization from subsurface soils up through

surface soils.

E E is the soil porosity (dimensionless). It corresponds to the
fraction of total soil volume that is not occupied by solid matter.
The value of E is calculated from the following equation:

E = 1-(P,/P,) (2)

A2-1
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HI

where:

P, = Average moist bulk soil density (g/cm’)
P, = True soil density (the density of the solid matter)(g/cm®)

The value of P, is not known, but a value of 2.65 g/cm® is typical
of most soils (Shen 1981). Since, the value of P, at this site is
not known, che default value for E of 0.35, recommended by USEPA
(1991), was used.

D, is the effective diffusivity (cm?/sec) of each chemical. This
characterizes the rate of chemical diffusion up through the pore
spaces of the soil. It is calculated from the chemical-specific
molecular diffusivity constant D (cm?/sec) and the soil porosity
(E), as follows:

D, = DeE? (3)

Values of D are available for a few chemicals, but most values must
be estimated by extrapolation (Lyman et al. 1982). The equation for
estimating D is:

A ()
D =D [W]

where:

D = The diffusion coefficient of a chemical of concern

D’ = The known diffusion coefficient of a reference chemical
MW = The molecular weight of the chemical of concern
MW’ = The molecular weight of the reference chemical

Lyman et al. (1982) suggest that an appropriate mecthod of estimating
D for a chemical of concern is to calculate D values based on two
compounds whose diffusion coefficients are known (carbon disulfide
and diechyl ether) and average the two D values.

Table A2-1 shows how the values of D were calculated for each of the
volatile chemicals of potential concern at this site.

H (the nondimensional Henry's law constant) is a chemical-specific
term that is calculated from Henry's law constant as follows:

H' = H/RT (3)

A2-2



Life Systems. Juc.

CHEMICAL

Chlorobenzene
Ethyibenzsne
Methyi-2-pentanone. 4-
Mathyiene chionde
Tetrachioroethane. 1,1,2,2.
Tetrachioroethene
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1.2-
Trichioroethene
Xylenes (tctai)

TABLE A2-1 CHEMICAL-SPECIFIC PARAMETERS FOR THE HWANG MOOEL

MW

113
108
100
8s
168
168
g2
133
133
131.8
108

Qitfusivity (cm2/sec)

D1(a)

8.37€02
8.84E802
8.89€-02
9.64E-Q2
6.86€-02
6.90E-02
9.27E-02
7.7T1EQ2
7.71EQ2

.7.75EQ2

8.64E-Q2

o2®)

7.20E02
7.44€-02
7.68E02
8.30E-Q2
5.91€02
5.94E02
7.98E02
6.64€-02
6.64E-02
6.68E-02
7.44E-02

O (avg)

7.78602
8.04E02
8.27€02
8.97€-02
6.38E-02
6.42602
8.838-02
7.17€02
7.17E02
7.22602
8.04E02

a) Calculated by extrapolation from carbon disuifide (Lyman et al. 1982).

b) Calculated by extrapolaton from giethyl ether (Lyman et ai. 1582).

¢ Calculatedg trom the Kow accorging to Lyman et al. 1982,
Values from Montgomery and Welkom 1990 or USEPA 1988.

wy Values from USEPA 1992,

A2-3

Koe (¢)

8.34E+02
1.23E+03
9.21E+01
7.43E+01
4.80E+02
1.68E+03
7.30E+02
5.40E+02
3.07€E+02
491E+02
1.32E+03

H.atrn-m3/mol (d)

3.90E-03
6.80E-03
1.50E-05
2.00E-03
3.80E-04
2.59E-02
6.70E03
1.44E-02
7.40E-04
9.10E-03
7.04EC3

Kow(e)

1400
12
8.1

310
110
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where:

H = Henry's law constant (atm-m?/mol)
R = Gas constant (8.2E-05 atm-m’/mol-K)
T = Temperature (K)

Table A2-1 shows how the values of H for each of the volatile
chemicals of potential concern at this site. At 20 € (293 K), the
value of RT is 0.024 atm-m’/mol, and H’ is given by:

H' = H/0.024 (6)

a is a term that combines several soil- and chemical-specific
parameters, as follows:

o = D,«E (7)
E+P,(1-E) (Kg/H")

The values of D,, E, P,, and H' have been discussed above. The
value of Ky is discussed below.

Ky is the soil-water partition coefficient (cm3/g). It is a soil-
and chemical-specific term, calculated as follows:

Kd ="Kcv«'.-'Fcc (8)

where:

K,. = Organic carbon binding constant (cm®/g). Table aA2-1
lists values for K,, calculated from the octanol/water
partition coefficients according to Lyman et al. (1982)
for the volatile chemicals of potential concern at this
site.

Foe = Soil organic carbon fraction (unitless). The default
value for F,. suggested by USEPA (1991) is 2% (0.02).

t is the time (seconds) over which the emission rate is averaged.
The value of t was chosen to be 6 years (1.9E+08 seconds) for
subchronic exposure of children, and 30 years (6.3E+08 seconds) for
chronic exposure of adults. Since the emission rate decreases as a
function of time, it is assumed that all exposures begin at the
present. This approach yields the highest possible exposure rates.
For example, any child exposed for 6 years beginning any time in the
future would have a lower exposure than for a child exposed now.

A2-4



TABLE

PART )1 INPUT SOIL-SPECIFIC VARIABLES

A2-2

HWANG MODEL FOR CALUGLATING EMISSION OF VOCs FROM SOIL
AND BOX MODEL FOR CALCULATION OF AIR CONCENTRATIONS

PARAMETER UNITSE SYHBOL VALULE
MNOIST BULK SOIL DENSITY g/ca)d [ AZ] 1.2
TRUR PARTICLE DENSITY g/cad | 2.63
SOIL POROSITY (1-Pes/Pa) - [ 4 0.33
FRACTION ORGANIC CARBON -- Puc 0.02
PART 2: INPUT CHEMICAL-SPECIFIC VALUES CHEMICAL NAME
1122-Tetra- Tetra- Vil-Tri- 112-Tri-
Chloro- Ethyl- 4-Methyl- HMethylene chloro- chloro- ¢hloro- chloro- Trichloro-
benzens benzena 2-pentanons Chloside athane athene Toluene ethane ethane sthene  Xylenes
CONC IN SOIL mg/kg 4.3E-0) 2.3E-0) 5.0E-0) 5S.8E-0) 2. 1.22-02 4.1E-0) 2. }.é6E-01 2.0e-0)
e/9 Cs 4.38-09 2.5€-09 5.0K-09 3.8£-09 1.688-09 1.58-0¢ 1.28-08 4.ig-09 1.602-09 3.¢8-01 1.0E-09
DIFFUSION COEFFICENT cal/sec [ 1] 7.08-02 5.08-02 0.38-02 9.08-02 6.48-02 ¢.48-02 0.68-02 7.18-02 1.28-02 7.28-02 a.02-02
ORGANIC CARDOM BINDING COEFYF al/g Koc $.38+02 1.28+0) 9.218401 7.424¢01 4.0E+02 1.78+03 7.38¢02 $.48¢02 312002 4.92402 1.38+0)
HENRYS LAW CONSTANT sta-md/mol " 3.9¢-0) $.6E-03 1.58-05 2.08-0) 3.08-04 2.68-02 6.18-0) 1.42-02 7.42-04 9.12-0) 71.0£-03
DIMENSIONLESS HENRYS CONSTANT -- [ M 1.42-0) 2.0€-01 $.38-04 0.32-02 1.62-02 1.1E2+00 2.48-01) é.0R-01 }.1z-02 j.ee-01 2.9e-01)
PART )i CALCULATED VALUES
EFFECTIVE DIFPUSION COEFF cm/sec De $5.408-02 5.67E-02 5.03E-02 ¢.12E-02 4.50E-02 4.53E-02 4.08E-02 5.05E-02 3.0%£-02 3.09E-02 >.47E-02
(Ds = D * KE"1/))
> SOIL/WATER PARTITION COEFP cmi/g Kd i6.68 2.5E+01 1.042 1.486 $.6E+00 3i.é 14.6 i0.a 6.14 9.02 6.4
N ({Xd = Koc * Foc)
[}
N
ALPHA cml/e8c ALPHA 1.00E-04 ) .20E-04 4.02E-06 7.12E-04 1.91E-05 2.93E-04 2.)5E-04 95.64E-04 S.15E-0% 1.96E-04 ) .20t-04
(De*E/{E+Pa*(1-E)-"Kd/H")
PART 4: RESULTS OF EMISS5IONM MODEL
SUBCHRONIC CHRONIC
EXPOSURE DURATION ysars [} 10
aac t 1.9E+¢08 9.5E+08
AVLRAGE EMISSION RATE g/cml-sec Q 6.)E-)S 4.0E-15 1.42-15 2.1E-14 1.9E-15 3.7E- 14 2.6E-14 1. 4E-14 2.8E-15 1.0E-12 J.2E-15
(SUBCHROMIC; § YK. AVERAGE) 9/m2-sec [+ 6.18-11 4.08-11 1.42-11 2.2e-10 1.5€-11 3.18-10 2.648-10 1.42-10 2.0E-11 1.0e-08 3.2E-11)
ag/al-sec Q 6.)2-08 4.0E-08 1.4E-08 2.22-07 1.5K-08 3.1m:-07 1.68-07 1.42-02 2.08-00 1.0E-0% 3.z-08
AVERAGE EMISSION RATE g/cm2-sec Q 1.0E-15 1.8E-15 6.3E-1¢ 1.00E-14 6.1E-16 1.7E-14 1.1E-14 6.2E-15 1.2E-15 4.%-1) 1.4E-1%
{CHROMIC; 10 YR AVERAGE) Q 1.0E-)} 1.82-1) 6.18-12 1.002-10 §.7E-22 1.2e-10 1.18-20 §.28-11 1.2E-11} 4.5E-09 1.42- 11
ng/m2-sec Q 2.82-08 1.02-00 6.3E-09 1.00e-07 6.1R-09 1.1%-07 1.18-07 4.18-08 1.2E-0¢ 4.5€-0¢ 1.4E-08
PART 51 CALCULATION OF C VALUES USING BOX MODEL
WIDTH (upwind-downwind distance}] = ] 100.0
AVERAGE MIND GPEBD a/sec 1] 4.6
MIXING HRIGHNT (30 =~ 0.¢ém) »n [} [}
AIR CONCENTRATION IM BOX (C = Q*W/(H/2)*U)
SUBCHRONIC (6 yr averaqe) ng/m) [ 2.5-07 1.64E-07 5.6E-08 2.02-07 6.0E-00 1.5E-0¢ 1.08-06 3.%¢-07 1.1E-07 4.0€E-05 1.3€-01
CHRONIC (30 yr average) ng/m)d C 1.1E-0) 1.1E-08 2.5E-00 }.e-02 2.1E-08 6.6E-07 4.5e-07 2.5£-07 4.9E-00 1.0E-05 3.12-00

SAS 41y

SIUD]

o
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Based on these input parameters, average subchronic and chronic emission rates
were calculated from equation 1 for each chemical. These calculations and the
resultant values are summarized in Table A2-2 (Parts 1-4).

3.0 BOX MODEL

The concentrations of volatile chemicals in air that result from the soil
emission pathway were estimated using a box model (Hanna et al. 1982). The
basic equation is:

c = _ QX (9)

where:

- concentration in air (mg/m®)

-~ emission rate (mg/m*-sec)

cross-wind dimension of the box (m)

= mixing height of the box (m)

- average windspeed (m/sec) across the box

MO0
[}

Values of these parameters were derived as follows:

Q The emission rates were calculated as described in Section 2.0,
above.

X The distance from the upwind to downwind edge of the box was
estimated to be about 100 m, based on the scale map shown in
Figure 1-2.

H The mixing height of the box is a function of distance from the

source and turbulence of the air which, in turn, is a function of
the roughness of the terrain. The value of H at the upwind edge of
the site is zero. At the downwind edge, the value of H was
calculated from the following equation (Pasquill 1975):

X =6.25 Zy((H/2Z) 1n (H/Zy) - 1.58 (H/Z4) + 1.58] (10)

where:

X = Upwind to downwind distance (m)
Z, = Roughness height (m)

The roughness height at the site was estimated to be 0.6 m, based on

Cowherd et al. (1985). Employing this value for Z; and a value of
100 m for X, the corresponding value of H is 11 m.

A2-6
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9) The average wind speed was taken to be 4.6 m/sec, based on wind
speed measured at the Detroit Metropolitan Airporc.

Zmploying these input parameters, the concentrations of chemicals in air were
calculated as shown in Table A2-2 (Part 5).

4.0 REFERENCES

Cowherd C, Muleski GE, Englehart PJ, Gillette DA. 1985. Midwest Research
Institute. Rapid assessment of exposure to particulate emissions from surface
contaminaction sites. Washington, DC: U.S. Environmental Protection Agency,
Office of Research and Development. EPA/600/8-85,/002.

Hanna SR, Briggs GA, Hosker RP, Jr. 1982. Handbook on atmospheric diffusion.
Oak Ridge, TN: U.S. Department of Energy.

Hwang ST, Falco JW, Nauman CH. 1986. Development of advisory levels for
polychlorinated biphenyls (PCBs) cleanup. Washington, DC: U.S Environmental
Protection Agency.

Lyman WJ, Reehl WF, Rosenblatt DH. 1982. Handbook of chemical property
estimation methods. New York, NY: McGraw-Hill Book Company.

Montgomery JH, Welkom LM. 1990. Groundwater chemicals desk reference.
Chelsea, MI: Lewis Publishers, Inec.

Pasquill F. 1975. The dispersion of materials in the atmospheric boundary
layer. In: Lectures on air pollution and environmental impact analyses.
Boston, MA: American Meteorological Society. 1-34.

Shen T. 1981. Estimating hazardous air emissions from disposal sites.
Pollution Engineering. 13(8):31-34.

USEPA. 1991. U.S. Environmental Protection Agency. Office of Emergency and
Remedial Response. Risk assessment guidance for superfund. Volume I. Human
health evaluation manual. Part B. Washington, DC: U.S. Environmental
Protection Agency. Pub. 9285.7.01B.

USEPA. 1986. U.S. Environmental Protection Agency. Superfund public health
evaluation manual. Washington, DC: U.S. Environmental Protection Agency.
EPA 540/1-86-060.

(a) Personal communication with Dan Riddle, U.S. National Weather Service,
Detroit, 07/06/92.°

A2-7



Life Systems, Juc.

APPENDIX 3

DETAILED DESCRIPTION OF HIF DERIVATIONS

1.0 BASIC EQUATION AND GENERAL ASSUMPTIONS

As discussed in Section 3.4.2, the basic equation for calculating HIF terms
is:

. IR-EF-ED L
HIF = ZSpirs (1)

where:

IR = Intake Rate. This is the average amount of contaminated medium
inhaled or ingested per unit time or event.

BW = Body Weight. This is the average body weight (kg) over the exposure
period.

EF = Exposure Frequency. This describes how often exposure occurs per
unit time (hr/day, days/yr, events/yr, etc.)

ED = Exposure Duration. This is the total length of time that exposure
occurs within the time period of concern (the averaging time). The
product of EF and ED gives the total number of days or events that
exposure occurred.

AT = Averaging Time. This is the time period over which the average dose
is calculated (days).

Table A3-1 summarizes the populations and exposure pathways selected for
quantitative analysis in this risk assessment. For each population and
exposure pathway, average (AVG) and reasonable maximum (RME) exposure are
calculated. For AVG exposure HIFs, the values of parameters are selected to
represent the most likely or average exposure conditions. The values for RME
variables are selected to represent the highest exposure that could reasonably
be expected to occur, but not necessarily the worst case. Thus, average
values are selected for some parameters (body weight, skin surface area) and
90 to 95th percentile values are selected where available for other parameters
(intake of medium, exposure frequency and duration). Standard assumptions
used to evaluate AVG and RME exposures of these populations are as follows.

Bo Weight
The average human body weight is 70 kg (154 1b) for adults and 15 kg (33 1b)
for children aged 1-6 (USEPA 1991la). The resident youngster is assumed to be

aged 7 to 16. The average body weight for this age span is about 43 kg (USEPA
1989b). These values are used for both AVG and RME intake calculations.

A3-1
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TABLE A3-1 LIST OF EXPOSURE SCENARIOS SELECTED
FOR QUANTITATIVE EVALUATION

Exposed Population Exposure Medium Exposure Route

Current On-Site Worker Soil Oral
Hypothetical Future On- Yard Soil Oral
Site Residents Groundwater Oral, Dermal
(Adults, Children) Indoor Air (VOCs) Inhalation
Vegetables Oral
Ambient Air Inhalation
Hypothetical Future Surface Water Oral, Dermal
On-Site Residents Sediment Oral
(Youngsters)

A3-2
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Exposure e nc

Residents under both RME and AVG conditions are assumed to be exposed at their
residence 350 day/yr (USEPA 199la). This is based on the assumption that
residents are at home for all but a two-week vacation period each year. This
is probably an overestimate for adults who work away from home and for school-
age children, but is reasonable for pre-school children and for adults who are
not employed outside the home. This value is a standard USEPA (199la) default
value and it is not known what percentile of the distribution of exposure
frequency values it represents.

Workers are assumed to be exposed 250 days/yr (USEPA 1991la), based on the
assumption that the worker works 5 days/week, 50 weeks/year. This is a USEPA
default value; the percentile this value represents is unknown. The workers
at Hi-Mill are further assumed to be exposed only during the period when the
weather is suitable for outdoor lunchtime activity, approximately six months
of the year. Therefore, workers are assumed to be exposed 125 days/yr. This
value is used for both RME and AVG exposures.

Exposures to resident youngsters at Target Pond are assumed to occur a
reasonable maximum of three times a week during the summer months, or 39
exposure events/year. An average exposure is assumed to occur once a week
during the summer months (13 exposure events/year; June to August). Since
site-specific data are unavailable, exposure frequencies were assumed based on
best professional judgment.

Exposure Duration

Residents are assumed to live in their home for an average of 9 years up to a
reasonable maximum (90th percentile) of 30 years (USEPA 1989a). Based on
this, the RME exposure duration selected for evaluation of chronic and
lifetime adult exposures is 30 years; the AVG exposure duration is assumed to
be 9 years.

Since children generally have higher intakes of air, water and soil per unit
body weight than adults, all HIF terms for a residential child are based on
the interval between ages 0 and 6 (i.e., an exposure duration of 6 years).
This value is used for both AVG and RME exposures. The resident youngster is
also assumed to be exposed for a 10-year period, age 7 to 16 under both AVG
and RME exposures.

Workers are assumed to be exposed for a reasonable maximum of 25 years (USEPA
1991a). This is a 95th percentile default value recommended by USEPA (1991a).
It is assumed that the average exposure duration is 9 years, equal to the
average residence time in one home.

Averaging Time

The averaging times for the populations described above are equal to the
exposure duration when evaluating noncarcinogenic health hazards and equal to
70 years when evaluating carcinogenic risks.
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2.0 INGESTION OF WATER
2.1 Drinking Water

A reasonable maximum drinking water intake rate (90th percentile) for adult
residents is 2 L/day, and for child residents is 1 L/day (USEPA 1989b). An
AVG intake rate is 1.4 L/day for adults and 0.6 L/day for children. Based on
these intake rates and the values for EF, ED, BW and AT described previously,
the HIF terms for ingestion of drinking water are calculated as shown in
Table A3-2.

2.2 Su e Water

It is assumed that future residents could swim or play in Target Pond.
Ingestion of surface water could occur during these activities. The USEPA
(1989a) reports that an average of 0.05 L/hr of water could be consumed while
swimming. The USEPA (1992) also recommends both average (0.5 hr) and upper-
bound (1.0 hr) estimates of the event time. Thus, it is assumed that during
each swimming/playing event at Target Pond 0.05 L/hr of water could be
incidentally ingested by youngsters during an exposure event lasting 0.5 (AVG)
or 1.0 (RME) hr. Based on these values, the HIF terms for ingestion of
surface water are calculated as shown in Table A3-3.

3.0 INGESTION OF SEDIMENTS

No data were located on the amount of sediment an individual could ingest
during swimming or playing in Target Pond. In the absence of data, a
reasonable maximum value of 100 mg/event for a youngster is assumed, based on
activities (catching frogs or other amphibians, digging along the edge of the
pond, etc.) during which contact with the sediments is likely to occur. For
average exposures a value of 50 mg/event (one-half the RME value) was assumed.
Based on these values, the HIFs for ingestion of sediments by the future
resident youngster are shown in Table A3-4.

4.0 INGESTION OF SOIL

Available data on soil intake by humans under typical residential conditions
indicate that most soil intake is by hand-to-mouth contact and that intake
decreases as a function of age. The reasonable maximum soil intake by
residential children less than 6 years of age is estimated to be 200 mg/day
(2E-04 kg/day) (USEPA 1989a) and the average intake is about 100 mg/day (USEPA
1991b) or one-half the RME intake. While it is true some children ingest
considerably more (pica behavior), this is believed to be uncommon and is not
considered in calculating an HIF. A residential adult RME ingestion rate is
about 100 mg/day (lE-04 kg/day) (USEPA 1989a). The average rate is assumed to
be one-half the RME value, 50 mg/day, assuming the same ratic of RME and AVG
intakes as the child, since no data were located on average adult soil intake
levels. To account for the fact that some adults may begin exposure as a
child, the RME soil ingestion rate for the adult is calculated as a time-
weighted-average over the first 30 years of life, assuming an ingestion rate
of 200 mg/day for a 15-kg child for 6 years and an ingestion rate of

100 mg/day for a 70-kg adult for 24 years (USEPA 1991la). This will
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TABLE A3-2 QUANTIFICATION OF EXPOSURE FROM INGESTION OF DRINKING WATER

Basic Equation:

Where:

HIF
IR
EF
ED
BW

HIF = (IR*EF<ED)/(BW-AT)

= Human intake factor (L/kg-day)
Drinking water intake rate (L/day)
Exposure frequency (days/year)
Exposure duration (years)

Body weight (kg)

AT = Averaging time (days)

Assumed values for exposure parameters:

Exposure
Parameter

IR

EF

"D

BW

AT (Noncancer)
Af (Cancer)
HIFg

HIF¢

HIF;

RME

AVG

child (1-6 vyr)
1 L/day(a)

350 days/yr(P)

6 years(b)

15 kg(a)

2,190 days
25,550 days
6.4E-02 L/kg-day

S.5E-03 L/kg-day

Adult

2 L/day(P)

350 days/yr(b)
30 years(b).

70 kg(P)

10,950 days
25,550 days
2.7E-02 L/kg-day

1.2E-02 L/kg-day

(a) Exposure Factors Handbook (USEPA 1989b).
(b) Standard Factors Guidance (USEPA 1991a).

A3-5

Child (1-6 yr)

0.6 L/day(a)

350 day/yr(P)

6 years(b)

15 kg(a)

2,190 days
25,550 days
3.8E-02 L/kg-day

3.3E-03 L/kg-day

_Adult

1.4 L/day(a)
350 day/yr(P)
9 year;(b)

70 kg(P)
3,285 days

25,550 days

1.9E-02 L/kg-day _

2.5E-03 L/kg-day
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TABLE A3-3 QUANTIFICATION OF EXPOSURE FROM INGESTION OF SURFACE WATER

Basic Equation:

Where:

HIF
IR
ET
EF
ED
BW
AT

HIF = (IR<ET+EF-ED)/(BW+AT)

Human intake factor (L/kg-day)
Surface water intake rate (L/day)
Exposure time (hr/event)

Exposure frequency (events/yr)
Exposure duration (years)

Body weight (kg)

Averaging time (days)

Assumed values for exposure parameters:

_ Resident Youngster (7-16 vr)

RME

Exposure
Paramecer
IR
ET
EF
ED
BW

AT (Noncancer)
AT (Cancer)
HIFq

HIF]

SE-02 L/hr(a)
1.0 hr(d)

39 events/yr(c)
10 yr(e)

43 kg<d)

3,650 days
25,550 days>
1.2E-04 L/kg-day

1.8E-06 L/kg-day

AVG

SE-02 L/hr(d)
0.5 hr(b)

13 events/yr(c)
10 yr(e)

43 kg(D)

3,650 days
25,550 days
2.1E-05 L/kg-day

3.0E-06 L/kg-day

(a) Risk Assessment Guidance for Superfund (USEPA 1989%a).
(b) Dermal Guidance (USEPA 1992).

(c) Assumed value--see text for discussion.
(d) Exposure Factors Handbook (USEPA 1989b).
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TABLE A3-4 QUANTIFICATION OF EXPOSURE FROM INGESTION OF SEDIMENT

Basic Equation:

Where:

HIF
IR
CF
EF
ED
BW
AT

HIF = (IR<CF+EF<ED)/(BW+AT)

Human intake factor (kg/kg-day)
Sediment intake rate (mg/event)
Conversion factor (kg/mg)
Exposure frequency (events/year)
Exposure duration (years)

Body weight (kg)

Averaging time (days)

Assumed values for exposure parameters:

Exposure

—Parametey

IR

CF

EF

ED

BW

AT (Noncancer)
AT (Cancer)
HIFg

HIFq

HIFy,

Regjident Youngster (7-16 vr)
RME AVG

100 mg/event(2)
1E-06 kg/mg

39 events/yr<a)
10 years(a)

43 kg(b)

3,650 days(c)
25,550 days(¢)

2.5E-07 kg/kg-day
3.5E-08 kg/kg-day

50 mg/event(2)
1E-06 kg/mg

13 events/yr(d)
10 years(a)

43 kg(P)

3,650 days
25,550 days

- -

4.1E-08 kg/kg-day
5.9E-09 kg/kg-day

(a) Assumed value based on best professional judgment; see text for
discussion.

(b) Exposure Factors Handboock (USEPA 1989b).
(¢) Standard Factors Guidance (USEPA 1991a).
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overestimate exposure of an adult who is not exposed as a child. For the AVG
adult exposure, it is assumed that the nine-year residence period is during
adulthood so time-weighting is unnecessary.

Soil intake for an industrial worker is estimated at 50 mg/day at work (USEPA
1991a). While this value is a representative reasonable maximum for a indoor
worker, it is assumed that it is also valid for an individual who spends time
outdoors engaging in recreational activity (picnicking or playing frisbee)
during the work day. As for the residential populations, ingestion rate of
one-half the reasonable maximum value is assumed for average exposures (i.e.,
25 mg/day). '

Using the assumptions and estimates described above, the HIF values for
ingestion of soil are calculated as shown in Table A3-5.

5.0 INGESTION OF HOMEGROWN VEGETABLES

Available data on intake of foods indicates that adults consume about

200 g/day of vegetables from all sources (USEPA 1991). Children are generally
assumed to consume about half as much as adults (100 g/day). The fraction of
vegetables consumed that are homegrown is 0.4 for RME exposure (USEPA 199la)
or 0.25 for AVG exposure (USEPA 1989b).

Based on these values, the HIFs for ingestion of homegrown vegetables are
shown in Table A3-6.

6.0 DERMAL EXPOSURES TO CHEMICALS IN WATER

Humans absorb chemicals from household water across the skin during showering
or bathing or from outdoor surface waters while wading or playing. The
equation for calculating the HIF for dermal exposure is slightly different
from the basic equation (1) and is as follows:

HIF (L/kg-day) = 5A°PC-§2W’:§§-ED-CF (2)

where:

HIF = Human Intake Factor (L/kg-day)
SA = Skin Surface Area Available for Contact (cmz)
PC = Chemical-Specific Dermal Permeability Constant (cm/hr)
ET = Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
CF = Volumetric Conversion Factor for Water (1 L/1,000 cm3)
BW = Body Weight (kg)
AT = Averaging Time (days)
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APPENDIX 4

TOXICOLOGICAL SUMMARIES FOR THE CHEMICALS OF CHIEF CONCERN AT THE HI-MILL SITE

Chemical

Antimony

Arsenic

1,2-Dichloroethene (Total)
Nitrate/Nitrice
Trichlorcethene

Vinyl Chloride

A4-1

A4 -2
A4-3
A4-7
AL-8
A4-10

A4-12
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1.0 ANTIMONY
I Nongarcinogenic Effects

3oth human occupational and animal studies provide evidence for respiratory
effects by antimony compounds following inhalation exposure. Pneumoconiosis
has been observed in humans exposed by acute and chronic inhalation to
antimony at atmospheric concentrations ranging from 0.08 to 75 mg/m® (USEPA
1980). Occupational exposures of 2.15 mg/m’ antimony as antimony trisulfide
have produced increased blood pressure and altered EKG readings in humans
(ATSDR 1990). In animals, increased macrophage proliferation and acctivicy,
myocardial pulmonary fibrosis and certain types of pneumonia have been
observed after inhalation exposure to antimony at concentrations typically
ranging from 45 to 125 mg/m’ (USEPA 1980). To date, the USEPA has not
determined an RfC for inhalation of antimony (USEPA 1992).

Oral administration of therapeutic doses of antimony to humans has been
associated with nausea, vomiting, skin rashes, myocardial symptoms and hepacic
necrosis following ingestion of doses typically ranging from 0.4 to 2.1
mg/kg/day (USEPA 1980). Consistent with observations in humans, animal
studies have yielded data showing myocardial damage from oral ingestion of
high doses of antimony. A decreased hypotensive response and decreased
maternal weight gain have been noted in rats following subchronic oral doses
as low as 0.075 mg/kg/day (ATSDR 1990). Schroeder et al. (1970) reported that
rats exposed to 5 ppm (0.35 mg/kg/day) of potassium antimony tartrate via
drinking water had significantly shortened lifespans, significantly lower
glucose levels and significant variations in serum cholesterol levels. This

study was the basis .- <uich USEPA (1992) derived a chronic oral RfD of 4E-04
mg/kg -3, . LOAEL - - :5 meg/kg/day and an uncertainty factor of 1,000 (to
account to: | secsces . aind intraspecies variability and the use of a LOAEL)

were used to cerive <une oral RED. Confidence in the chosen study is rated as
low because only one species and one dose level were used, no-observed-effect
level (NOEL) was determined and gross pathology and histopathology were not
well described (USEPA 1992).

1.2 [of i i ect

There is insufficient evidence to determine the carcinogenicity of antimony.
Inhalation studies with 4.2 to 36 mg/m’ antimony trioxide in rats provided
only qualitative evidence of lung cancer (USEPA 1980). Other inhalation
studies using 3.8 to 4.2 mg/m® antimony were negative for carcinogenicity in
rats and pigs (ATSDR 1990). Schroeder et al. (1970) administered 5 ppm of
potassium antimony tartrate in drinking water to rats from weaning until
natural death and concluded antimony was not tumorigenic. Antimony has not
been evaluated by the USEPA for evidence of carcinogenic potential (USEPA
1992).

1.3 Re ence

ATSDR. 1990. Agency for Toxic Substances and Disease Registry.
Toxicological profile for antimony (draft). Atlanta, GA: Agency for Toxic
Substances and Disease Registry.

Schroeder HA, Mitchener M, Nason AP. 1970. Zirconium, niobium, antimony,
vanadium and lead in rats: 1life-term studies. J. Nutr. 100:59-68.
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USEPA. 1992. U.S. Environmental Protectcion Agency. Integrated Risk
Information System (IRIS).

USEPA. 1980. U.S. Environmental Protection Agency. 0DJffice of Water
Regulations and Standards. Ambient water quality criteria for antimony.
Washingrton, DC: U.S. Environmental Protection Agency. EPA 440/5-80-020.

2.0 ARSENIC

Arsenic toxicity depends upon its chemical form. In general, compounds
containing As(+3) (arsenites) have somewhat higher acute toxicity than
compounds as As(+5) (arsenates) (ATSDR 1991, USEPA 1984). Readily soluble
arsenic compounds tend to be somewhat more toxic than poorly soluble forms.
However, conversions in valence state and solubility may occur both in the
environment and in the body (USEPA 1988), so oxidation state is usually not a
critical consideration in evaluating the toxicity of arsenic compounds.

2.1 Noncarcinogenic Effects

Inhalation exposure to arsenic compounds in air can produce skin changes,
vascular injury and gastrointestinal irritation, but the effects are usually
very mild. The chief effect is usually irritation to the skin and mucous
membranes of the eves, nose and throat (ATSDR 1991). Occupational exposure
levels producing these effects range from 0.05 to 0.5 mg/m® (ATSDR 1991). For
example, skin darkening and corns have been noted in workers who were exposed
chronically to airborme levels of about 0.4 mg/m® (Perry et al. 1948), while
levels of 0.1 to 0.2 mg/m*® have been reported to cause mild skin irritation
(Pinto and McGill 1953). Blom et al. (1985) concluded the risk of
neurological effects is minimal at exposure levels of 0.05 mg/m?®, and ATSDR
(1991) has estimated that the effects of arsenic in air are minor at exposure
levels of 0.1 to 1 mg/m®. In mice, exposure to 0.5 to 0.9 mg/m® produced
injury to alveolar macrophages (ATSDR 1991). The USEPA has not developed an
inhalation RfC for arsenic (USEPA 1992).

Oral exposure to high doses of arsenic produces marked irritation of the
gastrointestinal tract, leading to nausea and vomicing. Symptoms of chronic
ingestion of lower levels of arsenic often begin with a vague weakness and
nausea. As exposure continues, symptoms become more characteristic and
include diarrhea, vomiting, decreased blood cell formation, injury to blood
vessels, damage to kidney and liver and impaired nerve function that leads to
"pins and needles" sensations in the hands and feet. The most diagnostic sign
of chronic arsenic exposure is an unusual pattern of skin abnormalities,
including dark and white spots and a pattern of smail "corns," especially on
the palms and soles (ATSDR 1991)

The average daily intake of arsenic that produces these effects varies from
person to person. In a large epidemiological study, Tseng et al. (1968)
reported skin and vascular lesions in humans exposed to 0.014 mg/kg/day or
more arsenic through the drinking water in Taiwan. These effects were not
observed in a control population ingesting 0.0008 mg/kg/day.

The USEPA and the NOAEL of 0.0008 mg/kg/day for skin and vascular lesions
(Tseng et al., 1968) to derive an oral RfD of 3.0E-04 mg/kg/day (USEPA 1992).
The NOAEL was divided by an uncertainty factor of 3 to account for a lack of
reliable data on reproductive effects and the possibility that sensitive human
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subgroups may not have been identified. Confidence in the RfD is rated
medium. A higher rating was not given due to uncertainties in dose estimates
and other problems in the epidemiological data base (USEPA 1992).

2.2 Carcinogenic Effects
Lung Cancer

There have been a number of epidemiological studies in humans which indicate
that chronic inhalation exposure to arsenic is associated with increased risk
of lung cancer (USEPA 1984, ATSDR 1991). As with many epidemiological
studies, confounding factors such as smoking and exposure to other lung
carcinogens may complicate data interpretation, but the consistent findings
among studies constitute convincing evidence that arsenic does increase lung
cancer incidence. Increased lung cancer risk has been reported most
frequently in smelter workers exposed to predominantly As(+3) (e.g., Lee and
Fraumeni 1969). Increased incidence of lung cancer also has been reported in
worker populations exposed mainly to As(+5) (Ott et al. 1974). Based on the
combined results of five separate risk estimates at two separate smelter
facilities, the USEPA 1992 has calculated a geometric-mean unit risk of
4.29E-3 (mg/m*)"! corresponding to an inhalation slope factor of

15 (mg/kg/day)™*.
S Can

There is strong evidence from a number of human studies that oral exposure to
arsenic increases the risk of skin cancer (USEPA 1984, ATSDR 1991). The most
common type of cancer is squamous cell carcinoma, which appears to develop
from some skin corns. In addition, basal cell carcinoma may also occur,
typically arising from cells not associated with the corns. Although these
cancers may be easily removed, they can be painful and disfiguring and can be
fatal if left untreated.

The amount of arsenic ingestion that leads to skin cancer is controversial.
Based on a study of skin cancer incidence in Taiwanese residents exposed
mostly to As(+3) in drinking water (Tseng et al. 1968, USEPA 1984), the USEPA
has calculated a unit risk of SE-5 (ug/L)™! corresponding to an oral slope
factor of 1.75 (mg/kg/day) ' (USEPA 1992). This study has been criticized on
several grounds, including uncertainty about exposure levels, possible effects
of poor nutrition in the exposed population, potential exposure to other
substances besides arsenic and lack of blinding in the examiners.
Consequently, some quantitative uncertainty exists in the cancer potency
factor derived from the Tseng data. Nevertheless, these criticisms do not
challenge the fundamental conclusion that arsenic ingestion is associated with
increased risk of skin cancer, and the Tseng study is considered to be che
best study currently available for quantitative estimation of skin cancer risk
(USEPA 1988).

Other Cancers
Although the evidence is limited, there are some reports which indicate that
chronic oral arsenic exposure may increase risk of internal cancers, including

cancer of the liver, bladder and lung (Chen et al. 1985, 1986, 1988a, 1988b).
This is supported by limited evidence that inhalation exposure may also
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increase risk of gastrointestinal, renal or bladder cancers (Lee-Feldstein
1983, Enterline and Marsh 1982a).

Threshold Versus Nonthreshold Model of Arsenic Carcinogenicity

Most carcinogens are considered to act through a nonthreshold mechanism
whereby no dose except zero is without risk of cancer. Some researchers have
suggested that low doses of arsenic may be partially detoxified by in wvive
methylation, possibly leading to a threshold dose below which cancer will not
occur (Marcus and Rispin 1988). Although there are data which are consistent
with this view, the USEPA has reviewed the available information (USEPA 1992)
and has concluded that the data are insufficient at present to establish that
there is a threshold for arsenic-induced cancer.

2.3 Bepefici ects

Several studies in animals suggest that low levels of arsenic in the diet may
be beneficial for reproduction and normal postnatal development (Schwartz
1977, Anke et al. 1978, 1987, Uthus et al. 1983). However, these studies were
not well controlled, and some researchers believe the data are not adequate to
show that arsenic is beneficial (Solomons 1984, Hindmarsh and McCurdy 1986).
The USEPA (1988) has reviewed the evidence and concluded that the essentiality
of low levels of arsenic in animals has not been established but is plausible.

If arsenic is beneficial or essential in animals, it is also likely to be so
for humans. Based on the animal data, the estimated beneficial dose for
humans is approximately 10 to 50 ug/day (USEPA 1988). This level of arsenic
intake is usually provided in a normal diet, and no cases of arsenic
deficiency in humans have been reported (ATSDR 1991).
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3.0 1,2-DICHLOROETHENE (TOTAL)

1,2-Dichloroethene exists in two isomeric forms: cis and trans. Because the

site analysis does not inidcate detection of one specific isomer, chis summary
will consider the health effects resulting from exposure to either isomer and

to mixtures of the cis and trans isomers.

3.1 N arcinogenic Effect

Very limicted data are available regarding animal or human health effects
following exposure to either cis or trans 1l,2-dichloroethene. Two human
studies have been located in the available literature (ATSDR 1989). One of
these studies reports a human fatality resulting from inhalation exposure to
1,2-dichlorcethene in an unvented area. Information about the concentration
or isomeric form of the 1,2-dichlorcethene was not provided nor was any
information available about the toxic effects leading to death. In another
case, a five to ten minute exposure to a solution containing 4.8 to 8.8 mg/L
trans 1,2-dichloroechene resulted in nausea, vertigo and drowsiness in two
human subjects. However, it is not clear whether the isomer was pure, whether
the subjects were breathing an aerosol or a gas or the actual dose inhaled
(ATSDR 1989).

Serious effects seen in rats following an 8 hour exposure to 200 to 3,000 ppm
1,2-dichloroethene included capillary hyperemia in the lungs (1,000 ppm) and
enlarged hearts (3,000 ppm) (ATSDR 1989). Inhalation exposure in rats to

200 ppm for 16 weeks resulted in liver degeneration and pulmonary
infiltration. A reference does for inhalation exposure to trans 1l,2-
dichloroechene is not now available from USEPA (1992).

No studies were located in the available literature regarding oral exposure of
humans to cis- or trans-1,2-dichloroethene (ATSDR 1989). Acute ingestion of
1,000 mg/kg trans 1,2-dichlorocethene was lethal in both rats and mice (ATSDR
1989). Toxic effects observed included damage to respiratory tissues, central
nervous system depression and fatty degeneration of the liver. Longer-term
exposures (14 to 90 days) to 200 to 3,000 mg/kg-day of the trans isomer in
drinking water resulted in no observed effects in rats (ATSDR 1989).

In rats administered 32 mg/kg-day cis-1,2-dichloroethene by gavage for 90 days
hemoglobin and hematocrit were significantly decreased (McCauley et al. n.d.).
The USEPA uses this study to derive a chronic oral RfD of lE-1 mg/kg-day
(USEPA 1991). The LOAEL was divided by an uncertainty factor of 3,000 and
although the RfD is verified its input into IRIS is pending (USEPA 1991).

The USEPA uses the study by Barmes et al. (1985) in deriving a chronic oral
RfD. In this study, male and female mice received 17, 175 or 387 mg/kg-day
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(males) or 23, 224 or 452 mg/kg-day (females) trans 1l,2-dichloroethene in
drinking water for 90 days. UNo adverse effects were observed in either sex at
any dose level. However, serum alkaline phospnatase levels were significancly
elevated in male mice receiving 175 and 387 mgskg-day. Based upon a LOAEL of
175 mg/kg-day and a NOAEL of 17 mg/kg-day identified by the Barnes study and
supported by the observed decrease of antibody forming cells in male mice at
175 and 387 mg/kg-day (90-day study) (Shopp ec al. 1985) the USEPA has derived
a chronic oral RfD of 2E-2 mg/kg-day using an uncertainty factor of 1,000
(USEPA 1992). The same study was used to a subchronic oral RfD of 2E-1 using
an uncertainty factor of 100 (USEPA 1991). The USEPA (1992) rates the
confidence in this oral RfD as low due to lack of chronic studies and lack of
data on reproductive and developmental toxicicty.

3.2 Carcino ic Effect

No studies were located in the available literature regarding cancer effects

in humans or animals exposed to 1,2-dichloroethene by the inhalation, oral or
dermal routes (ATSDR 1989). Trans 1,2-dichloroethene has not been evaluated

by the USEPA for evidence of carcinogenic potential (USEPA 1992).

3.3 Re ences

ATSDR. 1989. Agency for Toxic Substances and Disease Registry.
Toxicological profile for 1,2-dichloroethene. Atlanta, GA: Agency for Toxic
Substances and Disease Registry.

Barnes DW, Sanders VM, White KL Jr., et al. 1985. Toxicology of trans-1,2-
dichlorocethene in the mouse. Drug Chem. Toxicol. 8:373-392.

McCauley PT, Robinson M, Condie LW, Parvell M. nd. The effects of subacute
and subchronic oral exposure to cis-1,2-dichloroethylene in rats. Health
Effects Research Laboratory, USEPA, Cincinnati, OH.

Shopp GM Jr, Sanders VM, White KL JR., et al. 1985. Humoral and cell-
mediated immune status of mice exposed to trans-l,2-dichloroethylene. Drug
Chem Toxicol. 8:393-407.

USEPA. 1992. U.S. Environmental Protection Agency. Integrated risk
information system (IRIS).

USEPA. 1991. U.S. Environmental Protection Agency. Health effects
assessment summary tables. FYl1991 Annual. Washington, DC: OERR
9200.6-303-(91-1).

4.0 NITRATE/NITRITE

Nitrate and nitrite are naturally occurring inorganic ifons. Nitrate can be
converted to nitrite in the body, particularly by bacteria in the alimentary
canal. Therefore, the effects of these two ions are discussed together.

4.1 Noncarcinogenic t

Data concerning the toxicity of inhaled nitrate or nitrite in humans or
animals were not located.
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Studies in humans and animals indicate that the chief adverse effect of
nitrate and nitrice is the production of methemogiobinemia. Nitrate must
first be converted to nitrite to produce this effect. JNitrite oxidizes the
Fe™ form of irom in hemoglobin to Fe™, forming methemoglobin. Methemoglobin
can not bind oxygen normally, therefore the oxygen-carrying capacity of the
blood is reduced. Typical blood levels of methemoglobin range from 0.5 to 2%.
Levels below 10% are not associated with any adverse effects. Levels above
10X may result in cyanosis whereas levels as high as 23X can produce weakness,
rapid pulse and tachypnea (USEPA 1992).

Infants appear to be particularly sensitive to the methemoglobin-forming
effects of nitrate. This sensitivity is due to a higher pH in the stomach of
infants which allows for a larger bacteria population (USEPA 1990). Bosch et
al. (1950) evaluated 139 cases of cyanosis in children (8 days to 5 months
old) caused by nitrate contaminated wells. All wells contained greater than
10 mg/L nitrate-nitrogen. In 214 cases of infantile methemoglob: =mia, Walton
et al. (1951) reported all were due to consumption of water with .:vels of

11 mg/L or more nitrate-nitrogen. Based on estimates of accidental exposures,
older children and adults require doses of 8 to 12 mg/kg nitrite-nitrogen to
produce methemoglobinemia (USEPA 1990). Two epidemiological studies reported
an increased risk of birth defects (2.3 to 2.8) in subpopulation with elevated
levels of nitrate in the drinking water (5 to 15 mg/L and 1.3 to 26 ppm)
(USEPA 1990).

In rats and oral doses of 40 to 80 mg/kg/day nitrate or nitrite-nitrogen
resulted in methemoglobinemia. Pregnant rats may be more susceptible since a
singie dose of 0.5 to 6 mg/kg nitrite-nitrogen was sufficient to produce up to
60% methemoglobin (USEPA 1990). Altered thyroid weight and function has been
observed in rats and pigs at higher doses of nitrate-nitrogen. Nitrite has
also produced a reduction in life span and damage to the liver, lung, spleen,
kidney and adrenals of mice or rats (USEPA 1990). In general, doses of 2 to
10 mg/kg/day nitrite-nitrogen did not result in any developmental or
reproductive effects in animals. However, higher doses (12 to 90 mg/kg/day
nitrite-nitrogen) have resulted in decreased reproduction and sperm
abnormalities in the parents, and increased mortality, decreased body weight,
liver and spleen damage and anemia in their offspring. A few studies have
noted behavioral changes in the offspring at doses as low as 1.7 mg/kg/day
nitrate-nitrogen or 2.5 mg/kg/day nitrite-nitrogen (USEPA 1990).

The USEPA has calculated an oral RfD of 1.6+0 mg/kg/day for nitrate-nitrogen
and 1lE-1 mg/kg/day for nitrite-nitrogen (USEPA 1992). These values are based
on the NOAEL of 10 mg/L nitrate-nitrogen for infantile methemoglobinemia as
reported by Bosch et al. (1950) and Walton (1951). The NOAEL was adjusted for
daily water intake (0.64-1 L) and infant body weight (4 to 10 kg). The use of
an uncertainty factor was not necessary since the critical studies identified
the NOAEL in the most sensitive human subpopulation, however, a modifying
factor of 10 was used for nitrite-nitrogen to account for the direct toxicity
of nitrite. Confidence in these values is rated high since there are a large
number of good supporting human and animal studies (USEPA 1992).

4.2 Carcinogenic Effects

By themselves, studies on the carcinogenicity of nitrate or nitrite have been
negative or equivocal. The primary reason for concern regarding
carcinogenicity lies in the ability of the nitrite to react with secondary and
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tertiary amines (commonly found in the diet) to form carcinogenic nitroamines.
A number of animal studies have shown that nitrite, when fed concurrently wich
a nitrosatable amine, yields an increased incidence of tumors in a number of
tissues including the lungs, esophagus, stomach. tongue, nasal cavity and
liver (USEPA 1990). A carcinogenicity assessment is currently listed as
pending in IRIS (USEPA 1992).

4.3 References
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5.0 TRICHLOROETHENE
5.1 N ino ic Effect

Inhalation exposure of humans to trichloroethene (TCE) has resulted in effects
on the central nervous system, liver, kidney and hematological system. Deaths
have been reported following acute accidental exposure to TCE in the
workplace, although quantitative estimates of exposure are not available
(ATSDR 1991). Inhalation exposure to 27 ppm resulted in drowsiness and
irritation to the mucous membranes. Central nervous system effects (headaches
and changes in behavior/performance tests) are seen beginning at 80 to 100 ppm
in humans and animals. Hepatic and renal effects (increased organ weights and
histopathology) occur at somewhat higher exposures in humans (ATSDR 1991).

Subchronic inhalation exposure to 55 ppm resulted in increased liver weight in
rats, but 35 ppm did not cause observable injury to rats, rabbits, guinea
pigs, monkeys or dogs (ATSDR 1991). Kidney weights were increased after
exposure to /5 ppm. Inhalation exposure of mice and rats to 300 ppm during
pregnancy resulted in no treatment-related increase in malformations (ATSDR
1991). Hematological effects such as altered hemoglobin levels and myelotoxic
anemia have been reported at higher exposures in animals. USEPA has not
derived an inhalation RfD for TCE (USEPA 1991), and ATSDR considers it
inappropriate to derive an inhalation minimal risk level (MRL) since the LOAEL
for CNS effects in humans following acute exposure to TCE is lower than the
NOAELs for subchronic and chronic exposures in animals (ATSDR 1991).

Numerous cases of human fatality from oral intake of TCE have been recorded in

the literature (ATSDR 1991). Acute oral intake of 1,043 mg/kg has been
reported as the fatal dose for humans. Other effects from oral exposure to
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TCE include enlarged kidney and impaired renal function. No dose-response
data are available on the renal and hepatic effects of TCE in humans. In
mice, liver weights were increased after oral doses of 500 to 1,200 mg/kg/day.
Renal function, as indicated by urinary ketone and protein levels, was
impaired in mice at doses of 393 mg/kg/day, but not at 2350 mg/kg/day (ATSDR
1991). USEPA has not derived an oral RfD for TCE (USEPA 1991), but ATSDR
calculated a subchronic oral MRL of 2.5 mg/kg/day based on renal effects
(ATSDR 1991).

5.2 Carcinogenic E cts

Human epidemiological studies do not provide clear evidence of a causal
relationship between TCE exposure and increased risk of cancer. Inhalation
exposure to TCE in the workplace has been associated with increased rates of
bladder cancer and lymphoma, and oral exposure has been linked to increased
incidence of leukemia. However, lack of adequate exposure data, small sample
sizes and concurrent exposure to other chemicals limit the findings of these
reports (ATSDR 1989).

Animal studies indicate that TCE is carcinogenic in mice and rats. Inhalation
and/or oral exposure resulted in lung and liver tumors in mice and kidney and
testicular tumors in rats (ATSDR 1991). The USEPA (1991) calculated an
inhalation unit risk of 1.7E-6 (ug/m’)”!, based on two inhalation studies
(Maltoni et al. 1986, Fukuda et al. 1983) which found lung adenomas in mice.
This corresponds to an inhalation slope factor of 6E-2 (mg/kg/day)’!, assuming
_ inhalation of 20 m/day by a 70-kg human.

Based upon the results to two comprehensive studies (NCI 1976, NTP 1983)
finding increased incidence of hepatocellular carcinomas in male and female
mice following chronic exposure (by gavage) to TCE, an oral slope factor of
1.1E-02 (mg/kg/day) ! was derived (USEPA 1991). These slope factor values
have been withdrawn and new ones are in preparation by a USEPA workgroup
(USEPA 1992).

5.3 References
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Information System (IRIS).
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assessment summary tables. Washington, DC: OERR 9200.6-303-(91-1).

6.0 VINYL CHLORIDE
6.1 Noncarcinogenic Effects

Most of the health effects information about human exposure to vinyl chloride
comes from occupational exposure to vinyl chloride vapors in air. However,
few dose-response data are available. Deaths in humans have been reported as
the result of acute inhalation exposure to very high (although uncerctain)
concentrations of vinyl chloride. Longer-term inhalation exposures to lower
concentrations (no quantitative dose information) have resulted in severe
damage to lung and liver tissue, central nervous system and skin abnormalities
and decreased peripheral circulation. These signs and symptoms when present
in an individual exposed to vinyl chloride are coilectively referred to as
"vinyl chloride disease" (ATSDR 1991).

Deaths in rats and guinea pigs have been observed following acute exposure of
vinyl chloride at concentrations in excess of 100,000 ppm (ATSDR 1991). Acute
inhalation exposure to high doses (50,000 to 70,000 ppm) of vinyl chloride
resulted in narcosis and other central nervous system effects in dogs and
rats. Intermittenc exposures for periods of 6 to 12 months to concentrations
of 1,000 ppm resulted in decreased survival in both rats and mice (ATSDR
1991). Short-term exposure to 1,000 ppm resulted in acute hepatotoxicity in
mice (ATSDR 1991).

Effects of oral exposure to vinyl chloride in humans have not been reported
and there are only very limited oral data from animal studies. The target
organ for animals ingesting vinyl chloride is the liver (ATSDR 1988g). A
13-week gavage study in rats identified a NOAEL of 30 mg/kg-day and a LOAEL
for hepatotoxicity of 300 mg/kg-day. A chronic study of vinyl chloride
toxicity in rats identified a NOAEL of 0.13 mg/kg-day and a LOAEL for
hepatotoxicity of 1.3 mg/kg-day (ATSDR 1991). No chronic oral RfD has been
derived for vinyl chloride (USEPA 1992).

6.2 Carci enic E s

Epidemiological studies of workers exposed to vinyl chloride indicate a clear
association between inhalation exposure and increased risk of cancer of the
liver, brain, lung and other sites (Maltoni et al. 1980, 1981). This is
supported by numerous studies in animals. For this reason, vinyl chloride has
been classified as a Group A carcinogen: human carcinogen (USEPA 1991).

In studies by Maltoni et al. (1981) rats, mice and hamsters were exposed for
30 to 52 weeks to vinyl chloride in air. Concentrations ranged from one to
30,000 ppm. Statistically significant increases in the incidences of liver
angiosarcomas were observed in all three species at exposure levels >50 ppm.
Several other studies including those of Suzuki (1981), have associated
inhalation exposure to vinyl chloride with increased incidence of lung cancer
in animals (ATSDR 1991).
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Based upon the statistically significant increase in the incidence of liver
angiosarcomas resulting from inhalation exposure to vinyl chloride in male and
female rats, a slope factor of 2.93E-1 (mg/kg-day) ! has been derived by USEPA
(1992). This slope factor has been verified and its input into IRIS is

pending (USEPA 1991).

A lifetime study in rats examined the carcinogenicity dietary exposure to
vinyl chloride (Feron et al. 1981). Rats received vinyl chloride at doses of
1.8 to 17 mg/kg-day. Lifetime exposure to 1.8 mg/kg-day vinyl chloride
resulted in significantly increased incidence of neoplastic liver nodules
and/or hepatocellular carcinoma. Based upon this study, the USEPA has derived
a slope factor of 1.9E+0 (mg/kg-day)* (USEPA 1991).
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APPENDIX 5
DETAILED CALCULATIONS OF EXPOSURE AND RISK AT THE HI-MILL SITE
The worksheets in this Appendix presénc the detailed risk calculations for all

pathways evaluated at the Hi-Mill site. The worksheets are organized as
follows:

_Sectjon Page
Summary of Critical Toxicity Values C e e e e AS5-2
Exposure Point Concentrations: On-Site e e e e A5-3
Exposure Point Concentrations: Target Pond Ce e e AS-4
Exposure Point Concentrations: Worker . . . . . . . . . . . . . . . . AS5-5
RME
Exposure Scenarios Evaluated . . . . . . . . . . . . . . . L L. AS-6

Exposure and Risk Calculation Worksheets and Summaries for:

Future Resident Adult . . . . . . . . . . . . . . . . ... AS5-7
Future Resident Child . . . . . . . . . . . . . . . . . . . . . . A5-15
Future Resident Youngster . . . . . . . . . . . . . . . . . . . . A5-23
Current Worker AS5-28
AVG
Exposure Scenarios Evaluated AS5-31
Exposure and Risk Calculation Worksheets and Summaries for:
Future Resident Adult . . . . . . . . . . . . . . . . . . . . . . A5-32
Future Resident child . . . . . . . . . . . . . . . .. . .. . . AS5-40
Future Resident Youngster A5-48
A5-53

Current Worker

AS-1
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RANGE NAME: CTV

L B ST R I

CHEMICAL NAME

Aluminum

Antimony

Arsenic

Parium

Beryllium

Cadajuma (food)
Chromium

Cobalt

Copper (b)

Lead

Mercury

Mickel

Silver

Vanadium

Cyanideo

Ammonia-N
MitratesMitrice

Acetone
Braomodichloromethane
Butanons, 2-
Chlorobenazena
Chloroform
Dichloroethane, 1,1-
Dichlorcethens, 1,2- (total
Ethylbensene
Methyl-2-pentanone, ¢~
Mathylene chloride
Tetrachloroethane, 1,1,2,2-
Tetrachlorosthene
Toluene
frichlorcethans, 1,1,1-
Trichloroethane, 1,1,2-
Trichlorosthens (c)
Vinyl acetate

Vinyl chloride

Xylenes (totalj
Ris(2-ethylhexyl)phthalate
Di-n-butylphthalate

LIST OF CHEMICALS OF CONCERN
WITH CTVa AND OTHRR CHEMICAL-SPRCIFIC DATA

G1TE MAME: HI-MILL
OPERABLE UMITs DISK | (RME}
FILE NAME: DATA
LAST UPDATED: 10/27/92

ORAL IMHALATION DERMAL(a)
REDs REDc ar AFo nDs REDc [} 4 REDs REDc P ABS | 4

RA [ 7Y MA LT3 n MA MA L1 MA MA MA  1.0E-03
4.08-04 4.0K-04 A 1.08-01 na A MA  4.0E-03 4.0B8-03 A MA 1.0B-0)
3.08-04 3.0B-04 1.08+00 1.0R+00 MA MA 1.5E+01 2.98-04 2.98-04 1.0E+00 KA 1.0B-03
7.08-02 17.0K-02 MA 1B-01 1.4K-03 1.4B-04 MA 7.08-0) 7.0K-03 MA MA  1.0K-0)
$.08-03 S5.0K-03 4.3R+00 9.08-0) NA MA 0.48+00 2.5E-05 2.5B-03 0.68+02 MA 1.0B-03
MA 1.0K-0) | 1Y IX-02 NA MA  6.3R400 MA  2.58-09% WA MA MA
2.0x-02 5.08-03 [ 1) 38-02 NA MA 4.2R401 1.0B-03) 2.5B-04 A MA 1.08-03
NA ua [ 1Y g-01 MA [ 7Y na NA na [T NA  1.0E-02
3.78-02 1.78-02 MA  5.08-01 WA NA MA 1.9E-02 1.%E-02 uA n 1.08-02
MA MA | 13 28-01 1Y N L1 Y NA NA A MA  1.08-03
3.0K-04 3.0B-04 NA x-02 NA LY MA  6.0B-06 6.0B-06 NA MA 1.08-03
2.08-02 2.08-02 L1} 38-02 NA MA  $.4K-01 1.0K-03 1.0K-03 NA MA 1.0K-0)
5.08-03) 5.08-03 NA 5B-02 1Y L7 MA  2.3K-04 2.3K-04 MA MA 1.0K-03
7.08-03 7.08-0) MA 18-02 [ 7Y NA MA 7.0K-05 7.0K-03 WA MA 1.0B-03
1.08-02 2.0x-02 MA 18400 HA MA BA 2.08-02 2.0K-02 MA MA 1.08-03
9.72-01 9.78-01 A 1.0K400 2.98-02 2.98-02 MA  9.7R-01 9.7x-01 MA MA 1.08-03
1.08-01 1.08-01 7Y 1B+00 [ 1} MA MA 1.0K-01 1.0K-01 MA MA 1.0E-03
1.0E400 1.08-01 MA 1.0B+00 MA [ 1Y MA 1.0%+00 1.08-01 [} M 3.7E-04
,2.08-02 2.08-02 1.3E-01 1.0R+00 na na MA 2.08-02 2.08-02 1.3kx-01 A 35.08-03
$.08-01 5.02-02 BA 1.0B+00 9.0E-01 2.98-01 MA 5.0R-01 5.0K-02 nA MA  5.0m-03
2.08-01 2.08-02 MA 1.0B4+00 3.08-02 5.08-0) MA 2.08-0) 2.08-02 [} M 4.1R-02
1.08-02 1.08-02 6.1K-03) 1.0K+400 7Y MA 0.18-02 1.08-02 1.0%-02 6.18-0) WA 1.)8-01
1.08+00 1.0B-0} NA ).0B400 1.4B+00 1.4B-0) MA 1.08+00 ).0B-0) [ 1) NA  9.2R-0)
9.08-03 $.08-02) MA 1.0E+00 NA MA MA 9.0B-03 5.0E-0) MA MA  1.0K-02
1.08+00 ).0E-01 MA  6.2B-01 32.9E-01 2.3B-0) MA  0.28-01 0.28-02 n MA  1.0K4+00
5.08-01 5.0EK-02 MA 1.0E+00 2.38-01 12.38-02 MA S5.08-01 35.0R-02 MA WA 3.3R-0)3
6.08-02 6.0K-02 7.5%-03 1.0E+00 O8.648-01 0.6E-01 1.68-03 6.0E-02 6.0R-02 7.38-03 ®A  4.0R-02
na NA 2.08B-01 1.0E+00 MA MA 2.0m-01} na MA 2.08-01 WA 9.0K-0)
1.0E-0) 1.0E-02 5.28-02 1.0E+00 MA MA 2.08-03 1.0E-01 1.0g-02 5.28-02 MA  3.7K-01
2.08+00 2.083-01 NA 18400 5.78-01 1.1x-01 NA  2.0E+00 2.08-01 na MA  1.0R+00
9.0E-01 9.08-02 MA  1.0E+400 32.98+400 2.9%-01 MA 9.08-0) 9.08-02 [ 7Y MA  1.78-02
4.0K-02 4.08-03 5.7E-02 1.0R+00 [ 7Y MA 5.7e-02 4.08-02 4.08-0) 5.78-02 NA  0.4R-0)
MA 6.08-03 1.15-02 1.0R+00 NA MA  6.0E-0) MA 6.0E-03 1.1E-02 MA 2.3x-01
1.0B+400 2.0R-01 MA 1.0R400 5.7E-02 S5.78-02 MA  1.0E+00 2.08-01 n MA  6.6K-0)
HA MA 1.9E+00 5.08-01 NA A 3.0E-0) L1Y M 2.1E+00 A 7.38-03
¢.0E+00 2.0E+00 MA 18+00 MA A MA  4.0E+00 2.0B+00 MA NA  0.9R-02
2.08-02 2.08-02 1.4K-02 1K+00 NA MA MA 2.0E-02 2.08-02 1.48-02 MA  7.58-03
1.08+00 1.08-01 NA ¢.358-01 NA MA MA  8.52-01 6.38-02 NA MA  3.6K-01)
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RANGE NAME: Er. .

EXPOSURE POINT: On-site

o =~ LS e N

CHEMICAL MNAMB

Aluminum

Antimsony

Arsenic

Barium

Beryllium

Cadmiua (food)

Chromiua

Cobalt

Copper (L)

Lead

Mercury

Mickel

8ilver

Vansdium

Cyanide

Ammonia-n
NitratesBitrite
Acetone
Bromodichloromethane
Butanone, 2-
Chlorobenzens
Chloroform
Dichloroethane, 1,1~
Dichlorcethens, 1,2~ (t
Bthylbensene
Methyl-2-pentanche, ¢-
Mathylens chloride
Tetrachlorcethane,
Tetrachlorcethene
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
2richloroethene (¢)
Vinyl acetate

Vinyl chloride

Xylenes (total)
Bis(2-ethylhexyl)phthal
Di-n-butylphthalate

lll'

EXPOSURE POINT CONCENTRATIONS

SITE MAME: HI-MILL
OPERABLE UNITs DISK 1 (RME)
PILE MAME: DATA

LAST UPDATED: 10/27/92

MEDIUN 1 Groundwater MEDIUM 2 Yard Soil MEDIUM 3 Indoor Air MEDIUM 4 Ambient Air MEDIUM 35 Garden Veg.
Mijustasnt factor = 0.5
Cs Cc Cl Ca Cec Ccl Cs Ce Ccl Cs Ce Cl Ce Cc Ccl
118 11C 11L 128 12¢ 12L 138 1)} 13L 148 14C 14L 158 15C 15L

2.28-01 2.28-01 12.28-01 1.28404 1.28404 1.2R+04 0.0R+00 0.084¢00 0.08+00 0.0K+00 0.0E+00 0.0K+00 "9.18-0) 3.18-01 9.12-01
2.68-02 2.68-02 2.68-02 6.6K:00 6.6B400 6.6R+00 0.0B+00 0.0E+00 0.0E+00 0.0B+00 O0.0E+00 0.0E+00 2.48-02 2.48-02 2.42-02
4.28-0) 4.2B-0) 4.28-0) 2.38400 2.38+400 2.3R+00 0.0B+00 0.0K¢00 0.0K+00 0.0E+00 0.0B+00 0.08+00 1.72-03 1.78-03 1.78-0)
5.68-02 S5.6B-02 3.68-02 1.48402 1.48402 1.48+02 ,0.0R+00 8.0B:+00 0.0K+00 0.02400 0.0B+00 0.0%+00 3.28-01 3.28-01 ).1m-01
3.08-04 3.08-04 5.0B-04 0.68-01 8.6K-01 0.6K-01 0.08+00 0.08¢00 0.0B+00 0.0E+00 0.0E+00 0.0E+00 1.6K-04 1.6B-04 1.6B-04
0.0E+00 O0.0K+00 0.0B+00 1.38400 1.38400 1.38+00 9.08400 0.0B400 0.0E+00 0.0E+00 0.0E¢00 0.08400 1.08-02 2.08-02 2.0K-02
6.98-03 §.3%-03 6.98-0) 2.218401 2.28¢01 2.2B+01 0.0R+00 0.0B+00 0.0R+00 0.0E+00 O0.0B+¢00 0.0E+00 8.58-0) 0.58-0) 0.58-03
7.08-03 7.08-03 7.0E-03 8.684+00 8.68¢+00 08.6E+00 0.0B+00 0.0E+00 0.08+00 0.0K+00 O0.0R+00 0.0E+00 3.88-0) 5.88-0) 5.88-03
$.38-0) 3.38-0) 5.38-03 J.6R401 J3.6R401 13.6Be0] 0.0B400 0.0E+00 O.0EK+00 0.0E+00 0.0E+00 0.0B+00 7.88-01 7.0E-01 7.08-01
1.68-03 1.6B-03 1.63-0) 1.48401 1.4B+401 1.4B+0} 0.0R400 0.0%+00 0.0E+00 0.0E+00 0.08+00 0.0B+00 1.48-02 1.48-02 1.4E-02
31.68-04 3.6E-04 13.6B-04 6.58-02 6.58-02 6.5K-02 0.0B400 0.0K+00 0.0%+00 0.0E+00 O0.08400 0.0E+00 1.48-03 1.48-03 1.48-03
6.28-02 6.2E-02 6.2B-02 2.28401 2.28+01 2.2E+01 0.0B400 0.0B+00 0.08+00 0.0R400 0.0R+00 0.OE+00 1.18-01 1.1E-01 1.1E-01
4.58-03 4.3K-03 ¢.58-03 1.18400 1.18+¢00 1.18+00 0.08400 0.08+00 0©.0K+00 0.0E+00 0.0R+00 0.0R+00 1.18-02 1.1K-02 1.1K-02
4.0K-03 4.0E-03 4.0B-03 3.6B+01 3.6B+01 1.6E401 0.0K¢00 0.0R+00 0.0B+00 0.0E+00 0.0B+00 0.0B+00 9.358-03 9.58-03 9.58-03
3.78-02 )3.78-02 )3.7R-02 0.0R+00 0.0B+00 D0.0B+00 0.08+00 O0.0E+00 0.0E¢00 0.08+00 O0.0B+00 0.0B+00 0.0B+00 0.0E+00 0.0E+00
1.0B+00 1.0R+00 1.0K+00 0.0R¢00 0.0m+00 0.08+00 0.0E+00 0.0B+00 0.0E+00 0.0B¢00 0.0E+00 0.08:00 0.0B+00 0.0B+00 0.0E+00
1.6840) 1.6K+01 1.6E401 0.0R+400 O0.0%+00 0.0B+00 0.08400 O0.0K¢00 0.0R+00 0.0B8+00 0.0B¢+00 0.08B+00 0.0K+00 0.08+00 0.0E+00
5.58-02 S5.38-02 5.58-02 1.48-02 1.48-02 1.4E-02 2.08-02 2.08-02 0.0E¢00 O0.0R+00 0.0R+00 0.0E-0) 0.02-0) B5.08-0)
1.78-02 1.78-02 1.78-02 0.08+00 0.0E+00 0.0E¢00 8.78-0)3 9.78-03 0.0E+00 0.0B400 0.0EB+00 0.0B+00 0.0B+00 0.0E+00
3.58-02 3.5B-02 23.58-02 0.08+00 0.0%+00 0.0B+00 1.08-02 1.88-02 1.08-02 0.0R+00 0.08+00 0.0R+00 0.08400 O0.0R+00 0.0K+00
0.08+400 0.0R+00 0.0B+00 4.08-03 4.82-03 4.08-0) 0.0B+00 0.0K+00 0.0E+00 2.58-07 1.18-07 1.1B-07 1.58-04 1.35K-04 ).5E-04
1.78-02 1.78-02 1.7%-02 0.0B¢00 0.0B+00 0.08+00 8.78-03 8.73-03 6.78-03 0.0B+00 0.0R+00 0.0E+00 0.08+00 0.0E+00 0.0B+00
1.78-02 1.78-02 1.78-02 0.0E+00 0.0E+00 0.0B+00 8.78-0) §.7E-03 4.78-0) 0.0B+00 0.0E+00 0.0R+00 0.0E400 O0.0E+00 0.08+00
7.98-01 7.98-01 7.9K-01 2.28-02 2.2m-02 2.2B-02 4.08-01 4.0E-01 4¢.0m-01 0.0B+00 0.0B+00 0.08+00 1.18-03 1.18-03 1.18-03
0.0B+00 0.0B+00 0.0E+00 2.58-03 2.358-0) 12.3E-03 0.08+00 0.0E+00 0.0E+00 1.68-07 7.18-08 7.1k-00 7.08-05 7.88-085 7.60B-0%
3.48-02 3.4B-02 1.4B-02 5.08-0) 5.08-0) 5.08-0) 1.78-02 1.78-02 1.7x-02 5.68-00 2.5%-00 2.52-00 $.58-04 3.5B-04 5.5B-04
0.0E+00 0.08+00 0.0B+00 6.48-0) 6.48-03 6.42-0) 8.08+00 0.0B+00 0.0E+00 0.08-07 13.38-07 13.98-07 8.78-04 0.78-04 0.78-04
0.0E+00 O0.0K+00 0.0B+00 2.08-03 2.8E-03 2.02-03 6.08+00 0.0E+00 0.0E+00 6.08-00 2.78-00 2.78-08 9.58-03 9.38-03 9.5E-0%
0.0B+00 0.08+00 0.0R400 2.18-02 2.1B-02 2.18-02 §.0R+00 0.0B+00 0.0E+00 1.58-06 6.68-07 6.68-07 6.98-04 6.98-04 6.9E-04¢
1.78-02 1.78-02 1.78-02 ¢.98-03 6.98-03 6.9E2-03 8.78-03 08.7E-0) 4.78-0) 1.08-06 d4.38-07 4.38-07 2.28-04 2.28-04 12.28-04
1.78-82 1.78-02 1.718-02 4.60-0) 4.68-03 4.63-0) 8.78-03 0.78-03 §.78-0) $.58-07 2.38-07 12.%8-07 1.68-04 1.6B-04 1.68-04
0.08+400 0.0B+00 0.0B+00 2.88-03 2.8E-03 32.82-03 0.0B+00 0.0E+00 0.0E+00 1.1B-07 4.98-08 4.9E-08 1.28-04 1.2K-04¢ .28-04
3.5B400 J).SE+00 3.5E+00 5.2g-01 35.28-01 S.2m-01 1.08400 1.0E+400 1.0m400 4.0BE-05 1.0E-05 1.08-05 1.08-02 1.0B-02 1.88-02
3.48-02 3.48-02 3.48-02 0.084+00 0.0E+00 0.0R+00 1.78-02 1.78-02 1.78-02 0.0E+00 O0.0E+00 0.0E+00 0.08+00 0.0B+00 0.0E+00
6.0R-02 6.08-02 6.0B-02 0.08400 0.0E+00 0.08+00 3.08-02 3.0E-02 )3.08-02 0.0E+00 0.0B400 0.0E+00 0.0E+00 0.0B+00 0.0E:00
1.78-02 1.72-02 1.78-02 2.08-03) 2.0%-03 2.0m-03 9.78-03 0.7%-03 0.78-03 1.38-07 5.78-08 3.18-08 6.38-05 6.3)B-03 6.)2-0%
0.0K+00 0.0B+00 0.0K400 2.18-0) 2.13-01 2.1E-01 8.0E+00 0.0B+00 0.0E+00 0.08+00 0.0E+00 0.08+00 1.48-02 1.4E-02 1.48-02
$.08-0) 5.0K-03 S.0E-0) 2.28-01 2.28-01 2.2m-01 0.0B400 ©0.0E+00 0.0B+00 0.0E+00 0.0B+00 0.0K+00 9.0K-03 9.0E-0) 9.08-0)




-GV

RANGE NAME: BPL¢

CHENICAL MANE
Alvaioum
Antimony
Arsenic

Saxiua
Seryllium
Cadafua (food)
Chroaium
Cobalt

9 Coppex (b)

10 Lead

11 Mexcury

12 Nickel

13 silver

14 Vanadium

15 Cyanide

16 Aamonie-s

17 MNitrate+dMitrite
18 Acetone

19 Bromodichloromethane
20 Butanone, 2~
21 Chlorcbensens
22 Chlorxoform

23 Dichloroethane, 1,1-

B~ ORew N

24 Dichloroethenes, 1,2- (t

23 Ethylbensene

26 Nethyl-2-pentanone, 4-

27 Methylene chloride

20 Tetrachloroethans, 1,1,

2% TYetrachloroethsne
30 Toluens

31 Trichloroethane, 1,1,1-
32 Trichloroethans, 1,1,2-

313 Trichlorocsthene {(c})
34 Vinyl acetate

33 Vinyl chloride

36 Xylenas (total)

37 Bis(2-ethylhexyl)phthal

38 Di-n-butylphthalate

EXPOSURE POINT CONCENTRATIONS

EXPOSURE POINT: Target Pond

SITE MAMEB: HI-MILL

OPERASLE UMITs DISK 1 [RME)

PILE MAME: DATA
LAST UPDATBDs 10/23/92

MEDIUM 1 Burface Water MEDIUM 2 Sediment MEDIUNM 2 MEDIUM 4 MEDIUM 5 0
Cs Cc cl Cs Cc cl Cs Ca (3] Cs Cc cl Cs Cc [0}
218 a1c 21L 228 22¢ 22L 238 2 23L 246 24C 24L 238 25C 25L

2.3R+00 2.38+00 2.3E+00 2.28+404 2.2R+04 2.28R404

0.02+08 0.08¢00 0.0B400 0.0R+00 0.0R400 0.0E+00
0.0R+00 0.0R+00 0.0R:00 S.4E4+00 S.4R+00 5.4B400
0.0K+60 O0.0R+00 0.0R+00 2.38402 1.38+402 2.3E402
0.0K4+00 -0.0R+00 0.0B+00 1.38400 1.38+400 1.3E¢00
0.0K+00 0.0E+¢00 0.08+400 6.18¢00 4.18+400 4.1R400

1.18-02 1.1B-02 1.18-02 6.08402 6.08+02 6.0B402

0.0R+00 0.0E+00 0.0E+00 8.98+00 0.98+00 8.9E+00

0.08+00 8.0E+00 0.0B+00 J.6B403 3.6E+40) 3.68+0)

4.38-03 4.3)38-0) 4.38-0) 9.6B401 9.08:01 9.88401

0.0B+00 0.0R+00 0.0E+00 4.98-01 4.%2-01 4.98-01

2.38-01 2.35E-01 12.3B-01) 2.78+401 2.7E+01 2.7R+¢01

7.712-03 1.78-0)} 7.7R-0) 2.1R400 2.1B+00 2.1R¢00

0.08+00 0.08+00 0.0R+00 4.0R¢01 4.0R+01 4.0E+01

0.0B+00 0.0E+00 0.0E:+00 0.0R+00 0.0+00 0.0R400
0.0B+00 O0.0R¢00 0.0E+00 0.0R400 0.0R+00 0.0B+00
0.084+00 0.0E+00 0.0E+00 0.0K+00 0.0R+00 0.0B¢00
0.08+00 0.08+00 0.0B+00 0.0R+00 0.0E+00 0.0E400

0.0B+00 0.08400 0.0K4+00 0.08+00 O0.0R+00 0.08:00

0.08400 @.0B+00 0.08:00 §.08400 0.0%+00 0.08:+00

0.08400 0.08+00 0.0R¢00 6.08¢00 0.08+00 0.0E+00

0.0B400 0.08400 0.0R¢00 0.0B¢00 0.0B¢00 0.0E¢00

9.08400 0.0B+00 0.0R+00 0.08+00 O.0E+00 0.0K+00

0.0E+00 O0.0R¢00 0.0E400 0.08+00 O0.0E+00 0.0E+00

0.0B+00 O0.0B+00 0.0E+00 0.08+00 0.0B+00 0.0E+00
0.0B+00 0.0K¢+00 0.0B+00 0.08400 0.0E+00 0.0R+00
0.0E+00 O0.0E+00 0.0B+00 0.0B+00 0.0B¢00 0.0R¢00
0.0R+00 O0.0E+00 0.0E+00 0.0B+00 0.0E+00 0.0E+00
0.084+00 0.0B+00 0.0B400 0.0R+00 0.0R+00 0.08+00
0.08400 0.0R+00 0.08400 0.08400 0.08+00 0.08400
0.0B+00 O0.0E+00 0.08+00 0.0B+00 0.08+00 0.08+00
0.0B+00 O0.0R+00 0.0B+00 0.0B¢00 0.0B+00 0.0E+00
0.0B4+00 0.0E¢00 0.0E+00 0.0B+00 0.0E¢00 0.0E+0D
0.0B400 0.0K+00 0.0K+00 0.0E+00 0.0E+400 0.0EK¢00
0.0R4+00 9.0R4+00 0.0R+00 0.0B¢00 0.0E+00 0.0R+00
0.0K+00 0.0ER+00 0.0B+00 0.084+00 0.0E+00 0.0E+00
0.0B+00 0.0B+00 0.0R+00 0.02+00 0.0B+00 0.0R+00
0.0B+00 O0.0E+00 0.0E¢00 0.0R+00 0.0R+00 0.0E+00



-6V

RANGR NAME: Erel

B WPV e W N

CHEMICAL MAME

Aluminum

Antimony

Arsenic

Barjua

Beryllium

Cadaiua (tood)

Chromium

Cobslt

Copper (b)

Lead

Msrcury

Mickel

silver

Vanadiua

Cyanide

Ammonia-N

nitrateslitrite

Acetone

Bromodichloromethans

Butanone, 2-

Chlorobenzene

Chlorotorm

Dichloroethans, 1,1~

Dichlorcethene, 1,2~ (C

Sthylbenszene

Hethyl-2-pentanone, 4-
ylene chloride
achlorcethane, 1,1,

-1achloroethene

Toluene

Trichloroethane, 1,1,1-

Trichlorocethane, 1,1,3-

Trichloroethene (c)

Vinyl acetate

vinyl chloride

Xylenes (total)

Bis({2-ethylhexyl)phthal

Di-n-butylphthalate

EXPOSURE POINT COMCEMNTRATIONS

EXPOSURKE POINT: On-aite (Worker)

MEDIUM ) Soil MEDIUM 2

Cs Cec Cl Cs

MEDIUM 3

Ce

SITR MAME: HI-MILL
OPBRABLE UNIT: DISK 1 (RME)
PILE MAMR: DATA
LAST UPDATRED: 10/27/92

Cec Cl Cs Cc cl

ns ic )L s
1.38+04 1.38+404 1.3E+04
1.78401 1.78401 1.78+01
1.)8401 1.38+401 1.3K+01
1.28402 1.2B+402 1.28402
1.28400 1.3R+00 1.2E+00
9.1R400 9.1E+00 9.1K+00
2.38+02 2.3B402 2.3R+02
1.58+401 1.32+401 1.5R+01
S.1B+402 S5.18402 S.1K¢02
$.3R401 35.38+01 S.3E+01
3.72-01 3.7%-01 )3.78-01
1.78+01 1.7%+0) 1.7K+01
1.78400 1.7B+400 1.7R+00
4.0840) 4.0B+01 4.8R+01
0.0B¢00 0.0E+00 0.0R+00
0.0K+00 0.0E+00 0.0R+00
0.0%+400 0.0R+00 0.0R+00
0.0K+00 0.08+00 0.0R+00
0.0R400 0.08+00 O0.0R+00
0.08+00 0.0R+00 0.0R+00
0.0E+00 0.0K+00 0.0R400
0.0B+00 0.0R+00 O0.0R+00
0.0B+00 0.0E+00 0.0R+00
0.0B+00 0.0ER+00 0.0K+00
0.08¢00 0.0R+00 0.0K+00
0.0E+00 0.0R+00 O0.0R+00
0.0R+00 0.08+00 0.0R+00
0.0K400 0.08+00 0.0K+00
0.0R+00 0.0E+00 0.0%+00
G.0R400 0.0K+00 0.0K+00
0.0B+00 0.0E+00 0.0K+00
0.0R+00 O0.0R+00 0.0K+00
0.0B+00 O0.0R¢+00 0.0B+00
0.0R¢+00 . 0.0E400 0.0R+00
0.0B¢00 0.0B+00 0.0KR+00
0.08400 0.0B+00 0.0R+00
0.0R+00 0.0K8+00 0.0K+00
0.08+00 0.0EB+00 0.0%+00

138
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RANGE NAME; POPSUM

POPULATION 1
LAND
UsE
Puture

1
2
3
4
H
6
POPULATION 2

LAND

uss
Puture

1
2
3
4
3
6

POPULATION 3

POPULATION ¢
LAND
uss
Cucrent

1
2
3
[}
3
6

RXPOSED
POPULATION
Resident Adult

EXPOSED
POPULATION
Resident Child

EXPOSED
POPULATION
Rssident Youngster

BRXPOSED
POPULATION
Worker

NO. OF SCEMARIOS =
BXPOSURE

POINT

on-site

on-site

on-site

On-site

Oon-site

on-site

NO. OF SCEMARIOS =
EXPOSURE

POINT

on-site

on-site

On-site

on-aite

Oon-aite

on-site

NO. OF SCRMARIOS =
EXPOSURE

POINT

Target Pond

Target Pond

Target Pond

NO. OF SCENARIOS =
BXPOSURE
POINY
On-site (Worker)

EXPOSURE SCEMARIOS EVALUATED
(GROUPED BY POPULATION)

BXPOSURE EXPOSURE
MEDIUS ROUTE
Groundwater Oral
Groundwater Dermal
Yard soil Orsl
Indoor Ailr Inhalation
Ambieat Alr Inhaletion
Garden Veg. Orsl

[4

BXPOSURE EXPOSURE
MRDIUM ROUTR
Groundwater Oral
Groundwater Dermal
Tard Soil Oral
Indoor Afr Inhalation
Ambient Air Inhalation
Garden Veg. Oral

3

BXPOSURE RXPOSURE
MEDIUN AOUTE
surface Water Oral
Surtace Water Dermal
Sediment Oral

1

BXPOSURE EXPOSURR
MEDIUM MUTE

soil Oral

SUMAN INTAKR FACTORS

11Fs airc
2.78-02
3.38-02
3.78-06
2.18-01
2.18-01
1.18-03

aIrl
1.18-02
2.)8-02
1.68-06
0.08-02
1.28-01
4.78-04

BUMAN INTAKE PACTORS

uire Birc HIFl

6.48-02 3.58-03
9.28-02 7.98-013
1.38-03 1.18-06
1.2B+400 9.98-02
1.5K+00 1.38-01
2.6K-03 21.28-04

HUMAN INTAKE FACTORS

uIre aIrc
1.28-04
3.28-02
2.58-07

HIFl
1.08-05
4.68-0)
3.38-00

HUMAN INTAKE FACTORS
BIFs |}, BIF)
1.48-07 0.78-08

SITE NAME: HI-MILL
OPERABLE UNIT: DISK 1 (RME)
FILE NAMR: DATA
LAST UPDATBD: 10/27/92

WORKSHRET
RANE

wsl

ws2

| [ }]

usd

us3

ugé

usl
ws2
[ 1})
L1}
WSS
L1

WSl
ws2
wsl
W4
us3
usé

us1
"s2
L[}
L 1]
S
L 1Y



RANGE MNAMER: W51

L B BN ST R R

CHENICAL MNAME

Aluminum
Antisony
Arsenic

Bariua
Berylliua
Cadajua (food)
Chromium
Cobalt

Copper (b)
Lead

Mercury

Nickel

Silver
Vanadiua
Cyanide
Ammonis-N
Nitrate+ditrit
Acetone
Bromodichlorom
Butanone, 2-
Chlorobenzene
Chloreform
Dichlorocethans
Dichlorocethene
Kthylbensens
Nethyl-2-penta
Methylene chlo
Tetrachloroeth
Tetzrachloroeth
Toluene
Trichloroethan
Trichlorosthan
Trichlorosthen
Vinyl acetate
Vinyl chloride
Xylenes (total
Bis(2-ethylhex
Di-n-butylphth

SITE NAME: HI-MILL
EXPOSURE AND RISK CALCULATION WORKSHERT OPERABLE WNIT:s DISK 2 (AVG)
PILE NAME: ror2
LAMD USE: Puture LAST UPDATED: 10/26/92
POPULATION: Resident Child
EXPOSURE POINT: On-aite
MEDIUNS Groundwater
ROUTEs Oral
R2ifs = 1.88-02
2IPc = 0.0R+00
arl = 3.38-8)
SUBCHRONIC CRROMIC LIVETIMNK
Cs [ ¢ (] 1 DIs REDS Qe Ce [ 3¢ (-] 1 DIc REDC BQc C1 RIr: 1 [:28%
2.28-01 3.8B-02 1 8.38-0) MA NA 0.0R+00 0.0E+00 ERR 1.28-01 3.3K-01) 1 7.28-04
2.68-02 ).88-02 ) 9.78-04 4.0E-04 2E+:00 2.68-02 3.38-0) 1 0.48-08
4.28-03 1.08-02 1 1.66-04 3.08-04 35B-01 4.28-03 3.38-0) 1 1.48-03
3.68-02 )3.02-02 1 2.12-03 7.0R-02 3B-02 5.68-02 13.32-03 1 1.98-04
5.08-04 ).88-02 1 1.98-05 93.0K-03) d{R-0) 5.0R-04 1.3)8-0) 1 1.78-06
0.0E+00 13.88-02 1 0.0R+00 MA [ 7Y 0.0R400 1.3E-0) 1 0.08+00
6.98-03 13.08-02 1 2.68-04 2.0B-02 1B-02 6.92-03 3.38-0) 1 2.)8-03
7.08-03 3.8B-02 H 2.78-04 NA [ 7} 7.08-03) 13.3)8-02 1 2.)8-05
5.38-03 ).88-02 1 2.0B-04 3.7B-02 3K-0) 5.38-03 1.38-03 1 1.88-03
1.68-03 1.8R-02 1 6.12-03 MA [ 73 1.68-03 13.38-0) 1 5.38-06
3.68-04 3.0B-02 1 1.48-05 3.0B-04 5E-02 3.68-0¢ 3.38-0) 1 1.28-06
6.28-02 13.8k-02 1 1.32-03 37.02-02 1R-01 6.28-02 1.35-0) 1 2.0E-04
4.58-03 )3.88-02 1 1.78-04 3.08-03 3B-02 , 4.58-03 ).38-0) )} 1.98-03
4.08-03 13.08-02 1 1.58-04 7.08-03) 2B-02 4.02-03 3.38-0) 1 1.38-03
3.78-02 13.e8-01 1 1.48-0) 2.08-02 7B-02 3.78-02 3.38-0) ) 1.28-04
1.08400 3.82-02 1 3.0B-02 9.78-01 4R-02 1.08+00 3.38-0) 1 3.18-0)
1.68+401 ).88-02 ) 6.18-0) 1.0B-0) 68:00 1.68401 ).3B-0) )} 5.38-02
5.58-02 ).88-02 1 3.1K-03 1.0B+00 2R-0) $.58-02 ).3%-01 1 1.88-04
1.78-02 13.0B-02 1 6.68-04 2.02-02 32-02 1.78-02 13.38-01} 1 5.78-08
3.58-02 3.08-02 1 1.38-03 5.08-01 )IR-0) 3.58-02 )3.38-0) 1 1.28-04
0.08400 3.08-02 1 0.08+00 2.0B-01 OR+00 0.08+00 13.38-0) 1 0.0R+00
1.78-02 13.08-02 1 6.66-04 1.08-02 7E-02 1.78-02 13.38-0) 1 5.78-0%
1.78-02 1.68-02 1 6.68-04 1.08+00 7R-04 1.78-02 13.)R-03 1 $.78-03
7.98-01 3.08-02 1 31.08-02 9.08-03 )IR+00 7.98-01 13.)B-0) 1 2.68-0)
0.08+400 3.0E-02 1 0.0B+00 1.0E+00 OR+00 0.08400 3.)B-0) 1 0.08+00
3.48-02 3.08-02 1 1.38-03 5.0B-01 3k-0) 3.48-02 13.)E-03 1 1.18-04
0.084+00 ).08-02 1 0.08+00 6.0B-02 OK+00 0.0B4¢00 3.38-03 1 0.0R+00
0.08400 3.08-02 1 0.0K+00 A NA 0.0K+00 13.3B-0) 1 0.08+00
0.0B+00 13.88-02 1 0.0B400 1.0E-01 OR+00 0.0E+00 3.3B-0) 1l 0.08+00
1.78-02 )3.88-02 1 6.68-04 2.0E+00 3R-04 1.78-02 3.38-03 1 5.72-08
1.78-02 3.88-02 1 6.68-04 9.0R-01 7R-04 1.78-02 3.3K-0) 1 5.78-03
0.08400 3.0K-02 1 0.0R+00 4.08-02 OR+00 0.0B+00 3.38-0) 1 0.08+00
3.58+00 ).0m-012 1 1.38-01 [ 1% [ T 3.58+400 13.38-03 1 1.28-02
3.4B-02 13.08-02 1 1.38-03 1.0B+00 1R-0) 3.48-02 ).3E-0) 1 1.18-04
§.08-02 3.68-02 1 2.38-0) uA na 4.08-02 ).)8-0) 1 2.08-04
1.72-02 1).88-02 1 6.68-04 4.0E+00 2R-04 1.78-01 1).38-0) 1 5.78-03
0.08+00 3.88-02 )} 0.0B+00 2.08-02 OR:00 0.0B+00 ).3E-0) 1 0.08+00
5.08-03 ).0E-02 1 1.98-04 1.0R+00 2Ek-04 5.08-03 1.38-0) 1 1.78-03
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RANGE NAME: W52

CHEMICAL MAME

Aluminum
Antimony
Arsenic

Bariua
Beryllium
Cadmiua {food)
Chromaiuvm
Cobslt

Coppar (b)

10 Lead

11 Msrcury

12 Nickel

13 silver

14 Vanadium

13 Cyanide

16 Ammonia-N

17 MitrstetBitrit
18 Acetons

19 Bromodichloram
20 Butanone, 2-
21 Chlorobsnaens
22 Chloroforn

23 Dichlorosthane
2¢ Dichlorosthene
23 Ethylbensene
36 Methyl-2-penta
27 Nethylene chlo
28 Tetrachloroceth
29 Tetrachloroeth
30 Toluens

31 Trichloroethan
32 Trichlorosthan
33 Trichloroethen
34 Vinyl acetate
35 ¥inyl chloride
36 Xylenes (total
37 Bie(2-sthylhex
38 Di-n-butylphth

e weVNe N~

RXPOSURE

LAND USE:
POPULATION:

RXPOSURE POINT:
MEDIUN:
ROUTR:

Hife =
Bifc =
arl =

AND RISK CALCULATION WORKSHERRT

Future
Rasident Child

On-site
Groundwater
Deramsl

1.78-02
6.08+00
6.68-03

SUBCHRONIC

Ce

2.28-01
2.68-02
4.38-01
5.68-02
5.0B-04
0.08+00
6.98-0)
7.08-03
5.38-03
1.68-03
3.68-04
6.28-02
4.58-03
4.08-0)
3.78-02
1.0E+00
1.68+40)
5.58-02
1.78-02
3.58-02
0.0B+00
1.78-02
1.718-02
7.%8-01
0.0K+00
3.48-02
0.0K+00
0.08400
0.08+00
1.78-02
1.78-02
0.0E+00
3.58+00
3.48-02
6.0R-02
1.78-02
0.08+00
5.08-0)3

ks P

7.78-02 1.08-0)
7.15-02 1.08-0)
7.18-02 1.08-0)
7.78-02 1.08-03
7.718-02 1.08-0)
7.78-02 A

7.718-02 1.0K-0)
7.72-02 1.08-03
7.78-02 1.0R-03
7.78-02 1.08-0)
7.78-02 1.08-0)
7.78-02 1.0E-03
7.712-02 1.0E-03
7.78-02 1.08-0)
7.78-02 1.0E-0)
7.7%-02 1.0R-03
7.78-02 1.08-03
7.78-02 3.78-04
7.78-02 $.88-0)
7.78-02 5.08-0)
7.78-02 4.13-02
7.78-02 1.18-01
7.18-02 9.28-0)
7.18-02 1.08-02
7.78-02 1.08+00
7.78-02 3.38-0)
71.78-02 4.02-03
7.72-02 9.0K-03
7.7%-02 3.7E-01
7.76-02 1.0K+00
7.78-02 1.7%-02
7.78-02 #8.4E-03
7.7%-02 12.38-0)
7.78-02 §.68-03
7.7%-02 7.3R-03
7.78-02 0.92-02
71.78-02 7.58-0)
7.78-02 3.6R-01

DIa REDS HQs

1.78-03 7Y "
1.08-06 4¢.0E-035 3E-02
3.28-07 2.98-04 1B-02
4.38-06 7.0B-0) 6B-04
3.98-08 1.38-05 28-0)

na n n
$.38-07 1.0E-03 3B-04
3.48-07 NA [ 13
4.18-07 1.98-02 128-0S
1.28-07 MA NA
2.08-00 6.0R-06 5B-0)
4.78-06 1.08-03 5B-0)
3.58-07 2.5K-04 18-03
3.1E-07 7.0R-03 43-0)
2.08-06 2.08-02 1EK-04
7.78-03 9.72-01 #E-03
1.28-0) 1.0R-01 1E-02
2.48-06 1.0R+00 2E-06
7.78-06 2.08-02 4B-04
1.48-03 5.08-01 )3B-03
0.0B¢00 2.0R-01 OR+00
1.78-04 1.0R-02 22-02
1.28-03 1.0R+00 1R-0S
6.18-0¢ 9.0R-03 72-02
0.08400 0.2R-01 0B+00
8.6E-06 35.0k-01 2E-03
0.0B+00 6.08-02 0B+00
0.0K+00 [ 73 [}
0.0K+00 1.0B-01 OE+00
1.38-03 2.08+00 7g-04
1.38-03 9.08-01 3B-05
0.0R+00 4.0B-02 0R+00

6.28-02 uA NA
1.78-05 1.0E+00 28B-05
3.4R-03 MA NA

1.28-04 4.0B+00 1IE-05
0.0K+00 2.0E-02 0E+00
1.48-04 0.58-01 28-04

SITE MAME:
OPERASLE UMIT:
FILE MANE:
LAST UPDATED:

BI-MILL
DISK 3 (AVG)
pPoP2
10/26/92

LIFRTINE

cl uIrl

2.28-01 6.6B-03
1.68-02 6.6K-0)
4.28-83 6.68-03
5.68-02 6¢.68-0)
3.08-04 6.6m-0)
0.0B+00 6.68-03
6.98-03 6.68-0)
7.08-03 §.42-0)
3.38-03 6.68-0)
1.68-0) 6.68-0)
31.68-04 6.6E-03
6.28-02 6.68-0)
4.58-03 §.68-0)
4.08-03 6.86R-03
3. 78-02 6€.68-0)
1.08+00 6.63-03
1.68401 6.68-0)
5.58-02 6.68-0)
1.78-02 6.62-0)
3.58-02 6.68-02
0.0R+00 6€.68-0)
1.78-02 4.68-03
1.78-02 6.4R-0)
7.98-01 6.68-03
0.0E+00 6.68-0)
3.48-02 6.6K-03
0.08¢+00 6.6E-03
0.08400 &§.6%-0)
0.08+00 €.6E-03
1.78-02 §.68-0)
1.78-02 6€.68-03
0.0B+00 6.6K-03
3.58400 6.68-03
3.48-02 6.6K-0)
6.08-02 §.68-0)
1.78-02 §.6K-0)
0.0K+00 §.68-0)
$.0K-03 6.6R-0)

[ 4 DIl

1.08-03 1.4B-06
1.08-03 1.78-07
1.08-03 2.08-00
1.08-0) 3.78-07
1.0K-03 13.3Kk-0%

MA NA
1.08-03 4.6E-08
1.08-03 4.6K-00
1.08-03 3.5R-00
1.08-0) 1.1E-08
1.08-03 2.4R-09
1.08-03 4.1R-07
1.08-0) 3.0R-08
1.0E-03 2.6R-00
1.0R-03 2.4R-07
1.08-03 6.6m-06
1.08-03 1.1K-04
5.78-04 2.)K-07
5.0K-0) 6.68-07
5.08-03 1.28-04
4.18-02 0.0K+00
1.38-01 1.38-03
9.2%-03 1.18-06
1.08-02 5.28-03
1.08+00 0.08+00
3.38-01 7.48-07
4.08-0) 0.0B+00
9.08-03 0.08+00
3.78-01 0.0R+00
1.0K400 1.1E-04
1.78-02 1.98-06
6.48-03 0.08+00
2.38-01 5.38-0)
6.68-03 1.358-06
7.38-03 2.98-06
0.98-02 1.0R-0%
7.58-0) 0.0E+00
3.68-01 1.2K-05
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RANGE NAME: W$)

[ VAR ST R W g

CREMICAL MNAME

Aluminua

Ant {mony
Arsenic

Barium
Beryllium
Cadafum (food)
Chromium
Cobalt

Copper (b)
lead

Mercury

Nickel

silver
Vanadium
Cyanide
Ammonia-N
NitrstetBitrit
Acetone
Broacdichlorom
Sutanone, 2-
Chlorobensene
Chloroform
Dichloroethane
DPichloroethsne
Bthylbensens
Wethyl-2-penta
Methylene chlo
Tetrachloroeth
Tetrachloroeth
Toluene
Trichlorosthan
Trichloroethan
frichloroethen
Vinyl acetate
vingl chloride
Eylenas (total
Ble{2-ethylhex
Di-n-butylphth

SITE NAME: HI-MILL
EXPOSURE AND RISK CALCULATION WORKGHEET OPERABLE UNIT: DISK 2 (AVG)
FILE MAME:S PORP2
LAND USB: Puture LAST UPDATED: 10/26/92
POPULATION: Resident Child
EXPOSURE POINT:I On-site
MEDIUMI Yard Soil
ROUTE: Oral
AIfs = 6.4K-06
BIF0 = §.08+00
airl = 3.38-07
SUBCHRONIC CHRONIC LIFETIME
Cs nirs 1 DIa ALDS Qe Cec | }e ] 1 DIc REZDC BQc cl BIrl 1 DI sr
1.2B404 6.48-06 1 7.58-02 na [ 7Y 0.0R+00 0.0R+00 ERR 1.20+404 5.38-07 1 6.48-03 [ 7Y
6.68+00 §.48-06 1 ¢.2B-05 4.0K-04 1B-01 §.68+00 3.58-07 1 3.68-06 NA
2.38400 6.4B-06 1 1.98-03 3.0m-04 3E-02 2.38+400 §.38-07 1 1.38-06 1.0E+00
1.4B4¢02 §.48-06 1 9.28-04 7.08-02 12-02 1.48402 53.582-07 1 7.98-03 m
8.6B-01 §.48-06 1 3.98-06 S.o02-03 18-0) e.68-01 95.52-07 1 4.72-07 4.3E400
1.38400 6.48-06 1 0.38-06 [ 7Y na 1.38400 5.58-07 i 1.28-07 A
2.28401 6.48-06 1 1.48-04 2.0E-02 7E-0) 2.28+01 5.58-07 1 1.28-08 [TY
8.6B4+00 6.4B-06 1 $.38-03 | 7Y NA 0.6B+00 S5.58-07 1 4.78-06 MA
3.6B+01 §.48-06 1 2.38-04 13.7E-02 4B-0) 3.6B401 5.58-07 1 2.08-03 MA
1.4B401 6.4E-06 1 9.18-03 MA MA 1.48401 S.38-07 1 7.08-06 [ 7Y
6.58-02 6.48-06 1 4.28-07 13.0E-04 1E-03 6.52-02 93.5B-07 1 3.68-08 7Y
2.28401 6.48-06 1 1.48-04 2.08-02 73-03 2.28+401 5.58-07 1 1.28-08 L 7Y
1.18400 6.4R-06 1 6.0K-06 S.0E-03 1E-0) 1.18+00 5.358-07 1 5.98-07 MA
3.6R+01 §.48-06 ) 2.38-04 7.02-0) 32-02 3.6B401 35.58-87 1 2.08-03 na
0.0R¢00 §.48-06 1 0.0B+00 2.0R-02 0B+00 0.0R+00 93.35E-87 1 0.08+00 [ 7Y
0.0R400 6.48-06 1 0.0B+00 9.7E-01 0OR+00 0.0B+00 3.52-87 1 0.08+00 [ 7Y
0.08400 §€.4E-06 1 0.0K+00 1.0R-01 OR+00 0.0B+00 5.358-07 ] 0.0E)00 "
1.48-02 6.4R-06 1 9.02-080 1.08+00 9E-00 1.48-02 $5.358-07 1l 7.78-09 [ 7Y
0.08+00 6.48-06 1 0.0E+00 2.0R-02 08+00 0.08+00 5.58-02 1 0.0R+00 1.3k-01
0.0B+00 §.4E-04 1 0.0E+00 95.08-01 0B+00 0.0E+00 35.5E-07 1 0.0R+00 MA
4.08-03 6.48-08 1 3.18-08 2.0K-01 2R-07 4.08-03 35.38-07 1 2.72-09 [ 7Y
0.08¢00 6.48-06 1 0.0R+00 1.0B-02 OE+00 0.0E+00 S.35E-07 1 0.08+00 6.1E-0)
0.0R+00 6.48-06 1 0.0B¢00 1.0B+00 OR+00 0.0B+00 S.38-07 1 0.0E+00 na
2.28-02 ¢4.4B-06 1 1.48-07 9.08-03 2R-035 1.28-02 5.58-07 1 1.28-00 na
2.58-03 §6.48-06 1 1.68-00 1.0K+00 2E-00 2.58-03 5.58-07 1 1.48-09 MA
$.08-0) 6.42-06 1 3.28-08 5.0E-01 6B-08 3.08-03 5.5%-07 1 2.08-09 MA
§.48-03 6.48-06 1 4.18-080 6.0K-02 78-07 6.48-03 5.3E-01 1 3.5K-09 7.5E-0)
2.88-0) 6.4B-06 1 1.88-00 MA MA 2.88-03 3.358-07 1 1.58-09 2.08-01
2.18-02 4.4B-06 ) 1.48-0) 1.0E-0)} 1E-O6 2.18-02 5.38-07 3} 1.28-00 5.28-02
6.98-03 §.48-06 1 4.48-00 2.0E+00 2E-00 6.98-03 S.38-07 1 3.0R-0% na
4.68-03 6.4R-06 1 J.0R-00 9.0E-01 32-08 4.68-03 5.58-07 1 1.68-09 na
2.08-0) 6.48-06 1 1.88-08 4.02-02 48-07 2.08-03 S.358-07 1 1.58-09 5.7B-02
$5.28-01 6.48B-06 1 3.28-06 [ 7Y NA 5.28-01 5.38-07 } 2.98-07 1.1B-02
0.0B4+00 6.4%-06 1 0.0E+00 1.0E+00 OE+00 0.08+00 5.58-0) 1 0.08+00 [ 73
9.0B+00 6.4B-06 ] 0.0B+00 [Ty na 0.08+00 5.52-07 1 0.0B+00 1.9E:00
2.08-03 6.4B-06 1 1.38-080 4.0E+00 3B-0Y 2.08-03 35.358-07 1 1.18-09 [ 7Y
2.1R2-01 6.4R-06 1 1.38-06 2.08m-02 72-03 2.18-01 5.52-87 1 1.28-07 1.48-02
3.26-01 6.48-06 1 1.48-06 1.08¢00 1E-06 2.28-01 53.358-0) 1 1.28-07 A

EESEEFEEEEEEEEEEESE

(=4
™
-
o
-]

EEEF

JE-11
38-10
68-10

95E-11
iz-o9

MA
oR+00

2E-0)
na
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RANGE

L A BRI ST RN

NAME: W54d

CHEMICAL MAME

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadsfua (food)
Chromium
Cobalt

Copper (b}
Lead

Mercury
Nickel

Silver
Vanadium
Cyanide
Anmonis-N
MitratesMitrit
Acetone
Scromodichlorom
Butanons, 2-
Chlorobenzene
Chlorofora
Dichloroethane
Dichlorosthene
Bthylbensene
Nethyl-2-penta
Hethylene chlo
Tetrachloroeth
Tatrachloroeth
Toluense
Trichlorcethan
Txichloroethan
Trichlorcethen
viayl acetate
Vinyl chlocride
Zylenes (total
Bis(2-ethylhex
Di-a-butylphth

SITE NAME: BI-MILL
EXPOSURE AMND RISK CALCULATION WORKSHEET OPERABLE UNIT: DISK 2 (AVG)
PILE MAME: roR2
LAND USE: Puture LAST UPDATERD: 10/26/92
POPULATION: Resident Child
EXPOSURE POINTs On-site
HEDIUMs Indoor Air
ROUTE: Inhalation
Hirs = 1.0E4+00
HIfc = 0.08400
BIFl = 0.88-02
SUBCHROMIC CHROMIC LIFRTIME
Ce [ 34 (] 1 DIle REDs BQs Cc | §4 1] 1 Dlc REDC BQc Ccl AaIrl 1 DIl
0.08+00 1.0E400 1 0.0E+00 |V Y NA 0.0R+00 0.0E+00 ERR 0.0K+00 §.0E-02 1 0.0K+00
0.08+00 1.08+00 1 0.08+00 WA MA 0.08+00 0.08-02 1 0.0R+00
0.0B400 1.0B+¢00 1 0.0B¢+00 MA A 0.084+00 9.08-02 1 0.0R+00
0.0R+00 1.0Rm+00 1 0.0R+00 1.4K-03 OR+00 0.08400 §.0BR-02 1 0.0R+00
0.0B+00 1.0R+00 1 0.0R+00 MA [ 7Y 0.0E+00 §.8R-02 1 0.08+00
0.0400 1.08¢00 1 0.08+00 A MA 0.0R+00 1 0.08+00
0.0B+00 1.0K+00 1 0.0R+00 NA MA 0.0B+00 1 0.0K+00
0.0B+00 1.0R400 |} 0.0E+¢00 RA MA 0.0B+00 1 0.08+00
0.08400 1.0B+00 1 0.0K+00 MA NA 0.0E+0Q |} 0.08+00
0.0B+00 1.0B400 1 0.0E+00 MA A 0.0B+08 8.08-02 3 0.08+00
0.0E400 1.0B+00 1 0.0E+00 MA NA 0.08+00 0.98-02 1 0.0B+00
0.0B+00 1.08+¢00 1 0.08400 "A MA 0.084+00 0.88-02 1 0.0R+00
0.0B+00 1.0R+00 1 0.0K+00 NA A 0.0E+00 |} 0.0R+00
0.0B+00 1.08+00 1 0.0B¢00 MA A 0.0K+00 1 0.0B+00
0.08+400 1.08+00 1 0.0B+00 MA WA 0.0K+00 ) } 0.08+400
0.08:00 1.0E+00 1 0.08400 2.9E-02 O0R+00 0.08400 1 0.0B¢00
0.0B+00 1.0K+00 1 0.08+00 NA MA 0.08+00 1 0.0R¢+00
2.8E-02 1.0B400 1} 2.08-02 N MA 2.08-02 1 2.48-0)
6.78-03 1.08+00 1 8.78-03 NA NA 8.78-03 H 7.68-04
1.08-02 1.0R:+00 1 1.08-02 9.08-01 28-02 1.08-02 1 1.68-0)
0.0E+00 1.08+00 1 0.0B+00 5.08-02 08:00 0.0E+00 1 0.0B+00
$.76-03 1.0B+00 1 0.78-03 NA [ 1Y 8.78-03 1 7.68-0¢
8.78-03 1.0B+¢00 1 6.78-03 1.4E+00 6E-0) 6.78-03 1 7.68-04
4.08-01 1.0E+00 1 4.08-0) " MA 4.08-01 1 3.58-02
0.0R+00 1.0R+00 1 0.0B+00 2.%E-01 OE+00 0.08+00 1 0.0E+00
1.72-02 1.08+00 1 1.78-02 2.32-01 78-02 1.78-02 1 1.58-03
0.0E+00 1.0K400 H 0.0E+30 8.68-01 0OR¢00 0.0K+00 1 0.0E+00
0.0R400 1.0R+00 |} 0.0K+00 [ 7Y 7Y 0.0R+00 1 0.0K+00
0.0K:00 1.0B+08 1 0.0E4+00 WA N 0.0K+00 1 0.0R+¢00
9.78-03 1.0B+00 1 $.78-03 5.7E-01 18-02 0.78-03 1 7.6K-04
0.78-03 1.0B480 1 9.7E-03 21.38400 3IR-0) 0.78-0) 1 7.68-04
0.0R+80 1.0B+00 1 0.0B+00 NA [7Y 0.0B+00 1 8.08+400
1.08400 1.0B+00 1 1.08400 A LY 1.08+00 1 1.58-01
1.78-02 1.08+00 1 1.78-02 5.78-02 13k 01 1.78-02 1 1.58-0)
3.08-02 1.08+00 1 1.08-02 [ 7Y MA 3.0m-02 1 2.12-01
0.78-03 1.0B+00 1 9.78-03 [ 7Y NA 0.7E-0) 1 7.6R-04
0.0B+00 1.0E400 1 0.0B4+00 NA [ 1Y 0.08+00 | 0.08+00
0.0B+00 1.0R+00 1 0.08400 MA NA 0.084+00 1 0.08¢00

1.58+01
8.4K+00

§.3I8+00
4.28+01

EEEEEEEEECEEES
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RANGE NAME: WS.

CHEMICAL MAME

Aluminum
Antimony
Arsenic

Bariua
Beryllium
Cadajua (food)
Chrosjium
Cobalt

Copper (b)
Lead

Mercury

Nickel

Bilver
Venadiua
Cyanide
Aamonia-N
Mitratesiitrit
Acetone
Bromodjichlorom
Butananes, 2-
Chlorcbsnzens
Chlorofora
Dichlorosthane
Dichloroesthene
Ethylbenzens
MNethyl-2-penta
Methylene chle
Tetrachlorosth
Tetrachloroeth
Toluens
Trichlorosthan
Trichloroethan
Trichloroethen
Viayl acetate
vinyl chloride
Xylenes (total
Bie(2-ethylhex
Di-n-butylphth

AND RISK CALCULATION WORKSHERT

EXPOSURE
LAND USEs Puture
POPULATION: Resident Child
EXPOSURE POINT: On-site
MEDIUN: Ambient Air
ROUTE: Inhalation

BIFs « 1.3R400

BiPc = 0.08:060

HIFl « 1.1R-01

SUBCHRONIC
Ca BIZ?as 1 DIs [ 14+

0.0B+00 1.3E400 1 0.0K+00 MA
0.084+00 1.38+00 1 0.0K+00 A
0.08+00 1.3E+00 1 0.08+00 NA
0.0R400 1.38+00 1 0.08400 1.4E-02
0.08+00 1.3B+00 1 0.08+00 NA
0.0R+00 1.3E+00 1 0.08400 MA
0.0E400 1.3R400 ) 0.08+00 NA
0.08400 1.38+00 1 0.0K+00 MHA
0.0E+00 1.3E400 1 0.08+00 A
0.0B+00 1.3E+00 1 0.0R+00 MA
0.0B+00 1.38+00 1 0.0R+00 NA
0.0R+00 1.3R+00 1 0.0B+00 NA
0.08+00 1.31E+00 1 0.0R+00 MA
0.0R+00 1.38+¢00 } 0.0B+00 NA
0.08+400 1.38400 1 0.0R+00 MA
0.08+00 1.38+00 1 0.08400 2.95-02
0.08+00 1.3R¢00 H 0.0R+00 [ 13
0.0R+00 1.3E+00 1 0.0B+00 MA
0.0R+00 1.3B+00 1 0.0R+00 WA
0.0R400 1.2R+00 1 0.0R+00 9.08-01
2.58-07 1.3R+00 1 3.18-07 5.08-02
0.0R+00 1.3E+00 1 0.08+00 | 1Y
0.0R+00 1.)8+00 1 0.0B+¢00 1.4E:00
0.0R+00 1.3E+00 1 0.0R+00 MA
1.68-07 1.38:00 1 2.18-07 3.98-01
5.6R-080 1.38+00 1 7.18-00 2.138-01
8.88-07 1.3B+00 1 1.18-06 0.68-01
6.0B-00 1.3B+00 1 7.48-08 MA
1.58-06 1.3E+00 1 2.08-06 NA
1.06-06 1.3E+00 1 1.38-06 5.78-01
5.58-07 1.3R+00 1 7.28-07 2.9B+00
1.18-07 1.3B400 )} 1.48-07 MA
4.08-05 1.3R+00 1 3.28-05 NA
0.08+00 1.3E+400 | 0.0B+00 5.78-02
0.08+00 1.38400 )} 0.0B+00 MA
1.38-07 1.3E:00 1 1.18-07 MA
0.084+00 1.38+00 1 0.0R+00 | 7Y
9.0B+00 1.3B4+00 | 0.0B+00 BA

SITE NAME;

- OPERABLE UNIT:
PILE MAME:
LAST UPDATED:

HI-MILL
DISK 2 (AVG)
POP2
10/26/92

LIFETINR

©
»
-

EEEEEEEEEEESEEE

*

BEES

cl

0.0B+00
0.08+00
0.08+00
0.0R+00
0.0B+00
0.0B+00
0.08+00
o.0R+00
0.08¢00
0.0B+00
0.0B¢00O
0.0B+00
0.0E+00
0.08+00
0.0K+00
0.08+80
0.08+00
0.08400
0.08+00
0.08¢00
1.18-07
0.08400
0.08+00
0.08+00
7.18-00
2.58-08
3.92-07
2.78-08
6.68-07
¢.58-07
2.58-07
4.98-00
1.08-03
0.08+00
0.0B+00
5.78-00
0.0B+80
0.08+00

nri

1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01
1.18-01}
1.1B-01
1.18-01
1.1z-01
1.18-01
1.18-01
1.18-01
1.18-01
1.1%-01
1.i8-01
1.18-01
1.18-01
1.1K-01
1.18-01
1.18-01
1.18-01
1.18-01
1.i8-01
1.18-01
1.18-0}
1.18-01
1.18-01
.)B-01
1.1x-81
1.18-01
1.18-01

1 "o

0.0E+00
0.08+00
0.084+00
C.0R+00
0.08+0G0
0.08+400
0.0R+00
0.0B+¢00
0.0E+00
0.0E+00
0.08+00
0.08+00
0.0B+00
0.0K+00
0.08+00
0.08+00
0.0B+00
0.0B+00
9.08400
0.08400
1.28-08
0.0B+00
0.0B¢00
0.0E+00
7.08-09
2.08-09
4.38-00
3.08-09
7.32-08
3.0R-08
2.08-08
5.48-09
2.08-06
0.0R+00
0.0R+00
6.30-09
0.0R+00
0.08+00
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1.58+01

8.48+00
6.38400
4.28+01

EEEEEEEER2ET

1.65-013
2.08-01
2.08-0)

5.78-02
6.08-0)

3.08-01

*

-

78-11
6B-10
18-10
nA
[ 73
JE-)D
18-00
na
0B+00
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RANGE NAME: WSe

® w O RA W W

CHEMICAL MAME

Aluminua
Antimony
Arsenic

Barium
Beryllium
Cadajua (food)
Chromjium
Cobalt

Copper (b}
Lead

Mercury

Mickel

silver
Vanadiua
Cyanide
Asmonia-N
Mitrate+mitrit
Acetone
Bromodichlorom
Sutanone, 2-
Chlorobansens
Chloroform
Dichlorcethane
Dichlorcethens
Sthylbensens
Methyl-2-penta
Methylene chlo
Tetrachloroeth
Tetrachlozroeth
Toluene
Trichlorocethan
frichloroethan
Trichloroethen
Vinyl scetste
vinyl chloride
Xylenss (totasl
Bis(2-ethylhex
Di-n-butylphth

EXPOSURE AND RISK CALCULATION WORKSHERT
LAND USE; Puture
POPULATIONM: Resident Child
SXPOSURE POINT: On-aite
MEDIUM: Garden Veg.-
RAOUTE: Orsl
HIiFfs = 1.6K-0)
NIPc = 0.08+00
HIFl = 1.48-04
SUBCHAONIC CEROMIC
Ce [ 3¢ ) 1 DIs KEDS BQe Ce Ny 1 DIc REDC
9.1K-01 1.6E-0) 1 1.58-03 NA NA 0.0B+00 0.08+400
2.48-02 1.62-0) 1 3.98-035 4.0E-04 ).08-0)
1.78-0) 1.68-0) 1 2.78-06 13.0B-04 9E-0)
3.28-01 1.68-0) 1 $.28-04 7.0R-02 7B-0)
1.68-04 1.6K-0) 1 2.648-07 S.0m-03 Sm-03
1.08-02 1.68-0) 1 3.28-08 [ 7Y [}
0.58-03 1.68-03 1 1.48-05 2.0EB-02 17E-04
$.0E-03 1.6B-03 ] 9.28-06 MA MA
7.08-01 1.68-0) 1 1.38-03 3.7E2-02 1B-02
1.48-02 1.62-0) 1 1.318-08 [ VY MA
1.4B-0) 1.468-03 1 2.28-06 3.0B-04 . 7k-02
1.18-01 1.6B-0) 1 1.78-04 2.0B-02 98-0)
1.18-02 1.68-0) 1 1.08-05 S5.0B-0) 4%-0)
9.58-03 1.68-0) 1 1.58-05 7.08-03 2E-03
0.08400 1.68-03 1 0.08+400 2.08-02 OR+00
0.0B+00 1.6K-0)3 1 0.0R:00 9.78-01 O0E+00
0.0B4+00 1.4B-03 1 0.0+00 1.0E-01 0E+00
6.08-03 1.6K-03 1 1.38-05 1.0B+00 1E-05
0.08+00 1.62-03 1 0.08+00 2.08-02 OR+00C
0.0R+00 1.68-0) 1 0.0R+00 S5.0E-01 OK+00
1.58-04 1.68-03 1 2.48-07 2.0B-01 1E-06¢
0.0B400 1.6B-03 1 0.0K+00 1.0B-02 0K+00
0.0B400 1.6B-0) 1 0.0B¢00 1.0EK+00 OR+00
1.18-03 1.68-03 1 1.78-06 9.0E-03 2R-04
7.08-05 1.6B-0) 1 1.28-07 1.0E+00 1£-07
5.58-04 1.6E-03 1 0.78-07 5.08-01 2E-0%
0.78-04 1.68-0) 1 1.48-06 6.0B-02 2B-05
9.58-05 1.6K-0) 1 1.58-07 NA NA
6.9E-04 1.68-02 1 1.18-06 1.0E-01 1E-O%
2.18-0¢ 1.6K-03 1 3.52-07 2.0E+00 2K-07
1.68-04 1.68-0) 1 2.56-07 9.0E-01 3IR-07
1.28-04 1.68-03 1 1.98-07 4.0E-02 3E-0¢
1.08-02 1.6B-0) 1 2.98-05 nA (]
0.08400 1.68-03 1 0.0B+00 1.02+00 OE+00
0.0B+00 1.68-0) 1 0.08+00 na na
6.38-035 1.68-0) 1 1.08-07 4.0K+00 3E-08
1.48-02 1.62-0) 1 2.38-05 2.0B-02 18-03
9.08-0) 1.6E-0) 1 1.48-03 1.0B+00 183-03

SITE NAME:
OPERABLE NIIT:
FILRE MAME:
LASYT UPDATED:

HI-MILL

DISK 2 (AVG)

o2
10/26/92

LIFETINE

[}

9.18-01
2.48-02
1.78-03
1.28-01
1.6B-04
2.08-02
8.58-03
5.88-03
7.88-01
1.48-02
1.48-8)
1.18-01
1.18-02
9.58-03
0.08B+00
0.0K+00
0.08+00
§.08-03
0.0E+00
0.0K+00
1.58-04
0.08+00
0.08+00
1.18-03
7.88-05
$.58-04
8.78-04
9.58-05
6.98-04
2.28-04
1.68-04¢
1.28-8¢
1.88-02
0.08400
0.08+00
§.28-03
1.48-02
$.08-0)

rl

1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-04
1.48-84
1.46-04
1.48-04
1.4B-04
1.48-04
1.48-04
1.4R-0¢
1.48-04
1.48-0¢
1.48-04
1.48-04
1.48-04
1.48-04
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1.3K-04
31.48-06
1.48-07
4.58-05
2.28-08
1.08-06
1.28-06¢
5.18-07
1.18-04
2.08-06
2.08-07
1.58-0%
1.68-06
1.38-06
0.0B+00
0.08+00
0.08¢00
1.1R-06
0.08+00
0.0R+00
2.18-08
0.08+00
0.0B+00
1.58-07
1.1K-08
7.6E-08
1.28-07
1.38-08
9.78-08
3.0K-08
2.28-08
1.68-08
2.58-06
0.0K8+00
0.0K+00
8.80-09
2.0R-06
1.)R-06

1.88

2
PeEE
©

4.8+

1.38-

EEEESEES

7.5%-03
1.0R-01
3.2K-02
MA
MA
5.7E-02
1.18-02
NA
1.98+00
na
1.48-02
na
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RANGE HAME: BSu..

L B BERE

SITE NAMB: MI-MIL.
OPBRADLE UNIT: DISK 2 (AVG)
FILE MAMR: POR2
LAST UPDATED: 10/26/92
SUBCHRONIC EBXPOSURE SUMMARY SUBCHRONIC RISK SUMMARY
Puture Puture
fesident Child Resident Child
SUBCHROMIC DAILY IMTAKR (mg/kg/day} SUBCHRONIC HASARD QUOTIENT
SCEMARIO 1| SCEMARIO 2 SCERARIO 3 SCEMARIO 4 SCEMARIO 5 SCEMARIO 6 SCEMARIO 1 SCEMARIO 2 SCEMARIO ) SCEMARIO 4 SCEMARIO 3 SCEMARIO §
On-site On-site On-site On-site On-aite On-site On-gite On-site On-site Oa-site On-site On-site
Groundwater Groundvater Yard Soil Indoor Air Ambient Air Garden Veg. Groundwater Groundwster Yard $oil 1Indoor Air Ambient Air Garden Veg.
Oral Dermal Oral Inhalation 1Inhalatioa Oral Oral Dermal Oral Inhalstion Inhaletion Orsl
CHEMICAL MAMB (FROM WE1) (FROM W81) (FROM WE}) (FROM WS4} (FROM WES) (FROM W56) (FROM WE1) (FROM WS2) (FROM WS3) (FROM WS&) (FROM WSS} (FROM WS6)
Aluainum 9.38-03 1.78-05 7.58-02 0.0B+00 0.0R+00 1.58-03 [ 13 Ma BA MNA A [ 7Y
Antimony 9.78-04 2.0R-06 4.28-03 0.0B+400 0.0E+00 1.98-89 18400 5E-02 1B-01 [ 7Y [T 1E-01
Arsenic 1.68-04 3.28-07 1.58-03 0.08+00 0.0R+00 2.12-06 3s-01 18-0) 38-02 MA MA 98-0)
Bariua 2.12-0) 4.38-06 .28-04 0.08400 0.08+00 S.28-04 z-02 6B-0¢ 18-02 oR+00 oE+00 18-02
Berylliua 1.98-05 3.98-08 $.58-06 9.08400 0.08+00 2.68-07 42-03 8-03 18-03 MA | T3 98-09%
Cadajum (food) 0,.08400 [ 7Y 8.3x-06 0.08+00 0.0E+00 3.28-08 NA NA n [ 1Y [ 1Y [ 1Y
Chromium 2.68-04 5.38-07 1.48-04 0.08+00 0.0B+00 1.48-03 18-02 SB-04 :-03 [ 19 MA 78-04
Cobalt 2.78-04 5.48-07 5.5K-03 0.08+00 0.08+00 9.28-66 [ 1] MA NA A [ Y L 7Y
Copper (b) 2.0B-04 4.18-07 2.38-04 0.08+00 0.0R¢00 1.38-0) Se-03 28-05 ¢5-03 MA NA 1E-02
Leaad 6.18-03 1.28-07 9.18-03 0.0E400 0.0R¢00 2.33-0% MA MA nA WA MNA MA
Mezcury 1.48-03 2.02-00 4.28-07 0.08+00 0.0R+00 2.28-06 S8-02 5E-03 18-0) na NA TE-03
¥ickel 2.38-03 4.78-06 1.48-04 0.0B+00 0.0R+00 1.78-04 18-01 5K-03 :-03 RA MA 98-0)
Silver 1.18-04 3.58-07 6.08-06 0.0E+00 0.0R+00 1.08-08 IR-02 18-01 18-0) M HA 4E-03
Vanadiua 1.58-04 3.18-07 2.38-04 0.0K+00 0.0R400 1.58-09 :-02 4£-01 3z-02 MA MA 2E-0)
Cyanids 1.48-03 2.0R-0¢6 0.0E+00 0.0B4+00 0.08400 0.08+080 8-02 1E-04 0B+00 A na oR+00
Amnonia-N 3.0E-02 7.78-08 0.0B+00 0.08400 0.0R+00 0.08400 4R-02 eR-03 08400 +00 0E+00 0E+00
Mitrate+Mitritc 6.18-01 1.28-03 0.08+00 0.0R+00 0.0R+00 0.0B400 68400 1R-02 OR+00 oA uA 0B +00
Acstone 2.18-0) 2.48-06 9.08-08 2.08-02 0.0K+00 1.38-03 28-03 2R-06 ’m-00 | 7Y MA 1E-03
Bromodichlorom 6.68-04 7.72-06 0.0R+00 0.78-03 0.0K+00 0.08+00 3%-02 4R-04¢ 08+00 [ 1Y na 0K+00
Sutanone, 2- 1.38-03 1.48-03 0.0B+00 1.88-02 0.0R+00 0.0K+00 iz-03 k-0% oB+00 28-02 0E+00 0K+00
Chlorobenzene 0.0B+00 0.0B+00 3.1K-08 6.0B+00 3.38-07 2.48-07 0R+00 OR+00 28-07 0K+00 TR-06 1E-06
Chloroform §.6R-04 1.78-04 0.0K+00 8.78-0) 0.0K+00 0.08400 ®-02 R-02 0K+00 na A 0R+00
Dichlozoethane §.68-04 1.28-0% 0.0B+00 9.72-0)3 0.0K+00 0.084+80 :-04 18-03 0B+00 68-03 0R+00 0B+00
Dichloroethens 3.08-02 6.18-04 1.48-07 4.0R-01 0.0R+00 1.78-08 3IB+00 1R-02 28-03 MA NA a8-04
Sthylbsnsens 0.08+00 0.0B+00 1.68-08 0.0E+00 2.18-07 1.28-07 0E+00 o0R+00 28-08 0R+00 18-07 18-07
Methyl-2-pants 1.38-03 0.68-06 3.28-08 1.78-02 7.3z-08 8.78-07 32-03 18-03 68-00 8-02 3E-07 m-06
Nethylens chlo 0.08+00 0.08+00 4.12-00 0.08+00 1.18-06 1.48-06 08400 OR+00 78-07 0B+00 18-06 2E-05
Tetrachloroeth 0.08400 0.0K+00 1.08-08 0.08+400 7.88-08 1.98-07 [ 1Y MA na [ 1Y [ T NA
Tetrachloroeth 0.08+00 0.08+00 1.48-07 0.0R+00 2.08-06 1.18-86 OR+00 OR+00 18-06 nA [ Y 18-093
Toluens 6.68-04 1.38-03 4.48-08 8.72-03 1.38-06 3.58-07 38-04 |®-04 28-00 28-02 18-06 8-07
Trichloroethan 6.6R-04 2.38-03 3.on-00 0.78-0) 1.28-07 2.58-07 .-04 IR-08 :-08 38-01 28-07 38-07
Trichlorosthan 0.08¢00 0.0E+00 1.08-00 0.0R+00 1.48-07 1.98-07 08+00 0K +00 8-07 [T n SE-06
Trichloroethea 1.38-01 6.28-02 3.3R-06 1.08+00 $.28-09 2.98-05 MA NA [ 7% MA na NA
Vinyl acetste 1.38-0) 1.78-05 0.0R+00 1.78-02 0.0R+00 0.0R+00 12-0) 1E-08 0B+00 3E-01 0EB+00 0B+00
Vinyl chloride 2.38-03 3.48-08 0.0B+00 3.0B-02 0.08+00 0.0R+00 NA NA NA MA NA MA
Xylenss (total 6.68-04 1.28-04 1.38-08 0.78-03 1.78-07 1.08-07 28-04 IE-05 Is-09 MA NA 3E-08
Bis(2-ethylhex 0.0B+00 0.0R+00 1.38-06 0.0K+00 0.0R+00 2.38-03 0R+¢00 oR+00 18-03 MA MA 18-0)
Di-n-butylphth 1.98-04 1.4B-0¢ 1.48-06 0.0R400 0.0R+00 1.48-83 28-04 ;-04 18-06 na RA 1R-0S
PATHUWAY SUM (BI) 1R+01 R-01 28-01 48-01 1E-03 2E-G1

POPULATION TOTAL

18401
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RANGE NAME: L.

W B e W o

LIFETIME EXPOSURE SUMMARY

Puture
fesident Child

LIFETIME AVERAGE DAILY INTAKE (mg/kg/dayi}

OPRRABLR UMIT: DISK 2

SITE NAME; HI-M.
LavG)
FILR NAME: POP2

LAGT UPDATED: 10/26/92

LIVETIME RISK SUMMARY

Puture
Resident Child

LIFETIME EXCESS CANCER RISK

SCENARIO | SCENARIO 3 SCSMARIO 3 SCENARIO 4 SCEMARIO § SCEMARIO & SCRMARIO I SCEMARIO 2 SCERARIO } SCRMARIO 4 SCEMARIO 5 SCEMARIO §
On-site On-site On-eite On-site On-site On-site on-site Oon-site on-site On-site On-aite On-site
Groundwater Groundwater Yerd $o0il 1Indoor Air Ambient Air Gerden Veg. Groundwater Groundwater Yard Soil Indoor Air Ambient Air Garden Veg.
Oral Dermal Oral Inhalatioa Inhslation Orsl Oral Dermal Oral Inhalation 1Inhalation Oral
CHEMICAL MAME (FROM WE1) (FPROM WS2) (FROM WS3) (PFROM WS4) (FROM WES) (FROM WS6) (PROM WS1) (PROM W52) (FROM WE3) (FROM WS4) (FPROM WSS) (FROM W56)
Aluninua 7.28-04 1.48-06 6.42-0) 0.0B400 0.08+400 1.38-04 MA NA A MA [ VY 7Y
Aatimony 8.48-03 1.12-07 3.6R-06 0.08+00 0.08+00 3.48-06 ua MA nA [ 73 [N Ha
Axsenic 1.48-03 1.88-00 1.3R-06 0.0R+00 0.08+00 2.4R-07 2E-03 SE-08 2R-06 0B+00 0E+00 4B-07
Bariua 1.98-04 3.718-07 7.98-08 0.0B+00 0.08+00 4.358-08 MA A [ 1Y WA A MA
Beryllium 1.78-06 3.38-09 4.78-07 0.08+00 0.0B+00 2.28-00 ’-06 3E-06 28-06 oR+00 0R+00 1R-07
Cedaiua ([food) 0.0E+00 na 7.28-07 0.0B4+00 0.0B400 2.08-06 NA RA NA 0R+00 oR+00 MA
Chromium 2.38-05 4.68-00 1.28-03 0.0B+400 0.0E4+00 1.38-06 (1% [ 7Y MA 0R+00 0B+00 [ 73
Cobalt 1.38-05 4.68-08 4.78-06 0.0B+00 0.0B+00 0.18-07 MA MA na nA nA BA
Copper (b) 1.48-08 1.58-08 1.08-03 0.0R+00 0.0B+00 1.18-04 NA NA MA NA [T HA
Lead 5.38-06 1.18-08 7.08-06 0.0B+00 0.08+00 2.0K-06 A nA A Nk MA L7 Y
Mercury 1.28-06 2.4B-09 3.68-00 8.0R+00 0.0B+00 2.08-07 NA nA na MNA MA NA
Wickel 1.08-04 4.18-07 1.28-08 0.0K+00 0.0%+00 1.98-05 MA [} | 7Y 0B+00 0K+00 [ T3
Silver 1.38-03 3.0m-00 5.98-07 0.0R+00 0.0R+00 1.6B-06 MA A MA MA MA [ 'Y
Vansdiua 1.38-08 2.68-00 2.08-03 0.0B+00 0.08+00 1.38-06 NA MA MA na | 1Y 8A
Cyanide 1.28-04 2.48-07 0.08+00 0.0R+00 0.0B+00 0.08+00 A A NA uA n MA
Aamonia-d 3.38-03 6.68-06 0.08+00 0.08+00 0.0B+00 0.084+00 (1Y n [ 7Y [ T [ 7Y MA
Mitrete+Mitrit 5.38-02 1.18-04 0.084+00 0.0B+00 0.0B400 0.0B+00 nm [} na na [ 7Y NA
Acetone 1.88-04 2.18-07 7.71%-09 2.48-02 0.08400 1.18-06 MA Na na [ [ 13 NA
Brosodichlorom $.78-05 6.6R-07 0.08+00 7.68-04 0.08400 0.0B¢00 R-06 E-08 08+00 [ 1Y n 0K+00
Butanone, 2- 1.28-04 1.28-06 0.084+00 1.68-03 0.0B400 0.08+00 | 1Y nA NA na »a NA
Chlorcbenzene 0.0R+00 0.0R+00 2.78-09 0.08+00 1.28-08 2.18-08 MA MA MA A na A
Chloroform 5.78-0% 1.58-05 0.0B+00 7.68-04 0.0E+00 0.0B+00 e-07 9R-00 0R+00 6R-05 0B+00 0B+00
Dichlorosthane 5.78-03 1.18-06 0.0B+00 7.68-04 0.0K400 0.08+00 MA MA NA [ 1Y MA na
Dichlorocethene 2.6R-03 5.28-05 1.20-00 31.3%8-02 0.0K4+00 1.58-07 NA WA NA MA [ 1Y MA
Kthylbensene §.08400 0.08+00 j.48-09 0.08+00 7.68-09 1.18-08 A A MA MA [ T3 MA
Methyl-2-pents 1.18-04 7.48-07 1.08-09 1.58-0) 2.0R-0% 7.66-08 na WA | 1Y MA MA MA
Methylene chlo 0.084+00 9.0R+00 3.58-09 0.08+00 4.38-00 1.28-07 0K+00 0B+00 :-11 oR+00 m-11 9E-10
Tetrachloroeth 0.0R+00 0.0B+00 1.58-09 0.0B+00 3.0B-09 1.38-00 0R+00 0R+00 is-10 0R+00 ¢B-10 IB-09
Tetrachloroeth 0.0B+00 0.08+00 1.28-00 0.08400 7.38-08 9.18-08 oR+00 08400 6B-10 0B+00 1E-10 3g-09
Tocluene 5.78-03 1.18-04 3.88-09 7.6B-04 5.08-00 3.on-08 [ 1Y MA [ 7Y NA nA A
Trichlorosthan 5.78-05 1.98-06 2.68-09 7.66-04 1.88-00 2.28-00 [ 13 MA [ 7Y NA [ 7Y n
Trichloxcethan 0.0K+00 0.08+00 1.58-09 0.08+00 5.48-09 1.6E-08 0K+00 0B+00 98-11 O0E+00 3k-10 %®-10
Trichloroethen 1.28-02 $.38-03 2.98-07 1.58-01 2.0R-06 2.58-06 18-04 6B-03 I8-09 °8-04 18-08 iz-o08
Viayl acetate 1.1E-04 1.58-06 0.0R+00 1.58-02 0.0R+00 0.08+00 na [ 7Y na na MA [ 7Y
Vinyl chloride 2.08-04 2.98-06 0.0B+400 2.78-0) 0.0R+00 0.0K+00 4B-04 ¢E-06§ 0B+00 8E-04 08400 0E+00
Xylenea (totsl 5.78-03 1.0B-03 1.18-09 7.66-04 6.38-09 0,08-09% [ 1% NA n Ma MA MA
Bis({2-ethylhex 0.08+00 0.0B+00 1.28-07 0.0E+00 0.08+00 2.0B-06 oR+00 0R+00 28-09 RA [ 7Y 3x-08
Di-a-butylphth 1.78-03 1.28-05 1.28-07 0.0R4+00 0.0R400 1.38-06 [ 1% [ )Y naA MA [ 13 [ 1Y
TOTAL PATNMAY CANCER RISK 58-04 18-05 48-06 28-01 1E-08 ¢E-07
POPULATION TOTAL RXCESS RISK Ix-03
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SITE NAME: BI-MILL
BXPOSURE AND RISK CALCULATION WORKGHERT OPERABLE UNIT: DISK 2 (AVG)
PILE BAME, »Pord
LAND USEB: Future LAST UPDATED: 10/26/92
POPULATION: Resident Youngater
EXPOSURE POINT: Target Pond
MEDIUM: Surface Water
ROUTE: Oral
BIPs = 0.0K+00
8ifc = 2.1R-09
NIPl = J.0R-06
SUBCHRONIC CRRONIC LIFRTIMNE
CHEMICAL MAME Ca HiPs 1 Dle REDS Qe Ce Nirc 1 Dlc REDC BQc cl aIrl 1 DIl
Aluminua 0.08+00 0.0R+00 BRR 2.32400 2.1E-05 1 4.08-03 MA na 2.38400 3.0E-06 1 6.0K-06
Antimony 0.08+08 2.18-089 1 0.0R+00 4.0B-04 OE:00 0.08+00 3.08-06 1 0.0B+00
Arsenic 0.08+00 2.12-03 |3 0.08400 3.0E-04 0B+00 0.0R+00 3.0B-06 1 0.0E+00
Bariua 0.08+00 12.18-03 1 0.0R¢00 7.0R-02 OR+00 0.0K+00 3.0B-06 1 0.08+00
Beryllium 0.0R¢00 2.1R-03 1 0.0R+00 35.08-03 08400 0.0R+00 1.08-0¢ 1 0.0K+00
Cedmium (food}) 0.08400 12.1B-03 i 0.0R¢+00 1.08-03 0E+¢00 0.08400 3.0E-06 1 0.0R+00
Chramaiva 1.18-02 2.18-8% )} 2.28-07 5.0B-0) 4B-03 1.18-02 13.08-06 1 3.28-00
Cobalt 0.0B+00 2.1E-085 1 0.0R+00 n [ 1Y 0.08+00 3.0R-06¢ 1 0.0B+00
Copper (b) 0.0B+00 2.13-0% ] 0.0R+00 3.7E-02 OE+00 0.08+00 3.0E-06 } 0.0B+00
Lead 4.32-0) 2.18-05 1 8.9%-08 [ 7Y MA 4.38-03 ).08-06 1 1.35-00
Mercury 0.08400 2.18-03 1 0.0K+00 3.0E-04 0B+00 0.08400 ).0B-06 1 0.0B+00
Wickel 2.58-01 2.1B-03 1 $.28-06 2.0E-02 1R-04 2.58-01 ).0m-06 1 7.48-07
8ilver 7.718-03 2.1B-03 1] 1.68-07 5.08-0) 18-03 7.78-03 1.08-06 1 2.18-08
Vanadium 0.0B¢00 2.1B-03 1} 0.08400 7.08-03 OR+¢00 0.08+00 3.0E-0¢ 1 0.0B+00
Cyanide 0.08400 2.12-03 1 0.08400 2.0B-02 0E+00 §.08400 3.08-86 1 0.0R+00
Aamonis-N 0.08¢400 2.18-03 1 0.0R¢00 9.78-01 0OR+00 0.0R+00 3.0B-0¢ 1 0.0R+00
MitratesMitcite 0.0B400 21.18-03 1 0.08+00 1.0B-01 OE+00 0.0R+00 13.0E-06 1 0.0R+00
Acetone 0.08+00 2.1R-03 1 0.08400 1.08-01 0OR+08 0.0E+00 ).0E-06 1 0.0R+00
Bromodichloromethane 0.08400 12.1B-03 1 0.084+00 2.08-02 0OB+08 0.0m+00 3.0m-06 1 0.0K+00
Sutsnone, 1- 0.0K+00 2.1E-03 1 0.0B400 95.0B-02 0B¢0O 0.08+00 ).0E-06 1 0.0K+00
Chlorcbenszens 0.0K+00 2.1B-03 1 0.08+00 2.0B-02 OB+¢00 0.084+00 3.0B-06 1 0.0K+00
Chloroform 0.08+00 2.18-03 1 0.08+00 1.0B-02 0E+00 2.0B4+00 1.0B-06 1 0.0R400
Dichloroethane, 1,1~ 0.0E+00 23.1B-05 1 0.0B+00 1.0E-01 0OB¢00 0.0B¢00 3.0B-06 1 0.0K+00
Dichlorcethens, 1,2~ (total) 0.084+00 2.18-03 b} 0.08400 9.0E-03 0E+00 0.0B+00 3.0B-0¢ 1 0.0R+00
Sthylbensene 0.08400 2.)B-03 1 0.08400 1.0B-01 0B400 0.0B400 ).08-0¢ ) 0.0K+00
Mathyl-2-pentancne, 4- 0.02+400 23.1B-05 1 0.08400 35.0B-02 0EK4+00 0.0E4+00 1.0E-06 1 0.08400
Methylene chloride 0.08+00 2.1B-03 1 0.0B¢00 6.0B-02 0B+00 0.0R+00 1.0E-06 3 0.0R+00
Tetrachloroethane, 1,1,2,2- 0.0R¢00 23.18-03 1 0.08400 [ 7Y na 0.0R+00 13.08-06 1 0.0R+00
Tetrachlozoethens 0.08400 2.1K-03 1 0.0R+00 1.08-02 OE+00 0.08+00 13.08-06 1 0.0K+00
Toluens 0.0R+00 2.18-0% 1 0.0K400 2.08-01 OK+00 0.0B4¢00 1).0B-06 1 0.08+00
frichloroethane, 1,1,1- 0.0R+00 2.1B-0% 1 0.08+00 9.0B-02 OE+00 0.08+00 3.0E-06 1 0.0R+00
Trichloroethans, 1,1,2- 0.0R+00 2.18-03 1 0.0B¢00 4.0B-0) 0K+00 0.08¢00 13.0B-06 1 0.08+00
Trichlorcethens (c) 0.08+00 2.1B-03 1 0.0B+00 &.0B-0) 0OE+00 0.08¢+00 13.0B-06 1 0.08¢00
Viayl acetate 0.0B+00 2.1R-09 1 0.0E+00 2.0E-01 05400 0.0B+00 ).08-04 1 0.0K200
Vingl chloride 0.0E¢80 2.18-085 ] ¢.08+00 A [ 7} 0.08+00 3.08-06 1 0.08400
Iylenss (total) 0.08+00 2.18-0% 1 0.0E+00 2.0E+08 OR+00 0.0m+00 13.0B-04 1 8.08+00
Bis(2-ethylhexyl)phthalate 0.0R+00 2.18-035 1 0.0R¢00 2.0E-02 OR+00 0.0E+00 ).08-06 1 0.0B¢00
Di-n-butylphthalate 0.0B+00 2.)B-03 1 0.08+00 1.0B-01 0E+00 0.08+00 ).0B-06 1 0.084+00
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RANGE NAME: Wb

L 2K BRI TR

BXPOSURE AND RISK CALCULATION WORKSHEBT

LAMD USB:1 Puture

POPULATION: Resident Youngster

EXPOSURE POINT: Taxget Pond
MEDIUM: Surface Water

ROUTE: Dermal

HIirFs = 0.0B+00
BIirc = 3.4KE-0)
BIFl = 7.78-04

SUBCHRONIC

CHEMICAL MAME Cs Rifs P Dls

Aluainum 0.08+00 0.0B+00
Antisony

Arsenic

Baciua

Seryllium

Cadaiua (food)

Chromium

Caobalt

Copper (b)

Lead

Marcury

Nickel

Silver

Vanadiua

Cysnide

Ammonia-N

Nitrateseslitrite

Acetons
Bromodichloromethane
Butanone, 2-

Chlorobensene

Chlorotora

Dichloroethane, 1,1-
Dichloroethens, 1,1- (total)
Sthylbensene
Nethyl-2-pentanone, &-
Methylens chloride
Tetrachlorcethane, 1,1,2,2-
Tetrachlorcethene

Toluene

¥xichlorocethans, 1,},1-
frichlorosthane, 1,1,2-
Trichloroethens (<}

Vinyl acetate

vinyl chloride

Iylenes (total)
Bis(2-ethylhexyl)phthalate
Di-n-butylphthalate

CHRONIC
REDS 8Qe Cc uirc ? bIc
ERR 2.J8+400 S5.48-0) 1.08-03 1.23-05
0.0B+00 5.48-03 1.08-0) 0.08+00
0.0B+00 3.4E-03 1.08-0) 0.0m+00
0.0B+00 3.48-0) 1.0B-0) 0.08+00
0.08400 95.48-03 1.0B-0) ¢.08+00
0.0R400 35.42-0) WA m
1.18-02 3.48-03 1.0E-03 5.7m-00
0.0R+00 S5.4E-03 1.08-03 0.0E+00
0.0E400 S.4E-03 1.08-03 0.0m+00
4.38-0) S.42-0) 1.08-03 2.32-08
0.08+00 5.4E-0) 1.0E-03 0.08+00
2.58-01 5.4E-03 1.08-03 1.3E-0¢
7.78-03 5.48-03 1.0R-0) 4.28-08
0.0B+00 35.4E-03 1.08-03 0.0R+00
0.08400 3.4E-03 1.08-03 0.0E400
0.08400 35.48-03 1.0E-0) 0.08+00
0.08+00 5.43-0) 1.08-0) 0.08+00
0.0B400 S5.4B-0) 3.78-04 0.08+00
0.0B400 3.4E-03 35.08-03 0.0E+00
0.0K400 S5.4E-03 9.0E-0) 0.08+00
0.0KE400 S5.4E-03 4.18-02 0.08+00
0.08+00 3.4E-03) 1.38-01 0.0B400
0.0B+00 35.4K-0) 9.2x-03 0.08+00
0.0B¢00 3.4E-03 1.08-02 0.08+00
0.0B400 3.48-03 1.0B+00 0.08:00
0.0B+00 35.4%-03 1.38-0) 0.08+00
0.0R400 3.48-0) 4.02-03 0.0R+00
0.0B+00 5.4E-0) 9.08-0) 0.08+00
0.08400 5.4E-03 3.78-01 0.0R+00
0.0K+00 3.48-03 1.08+00 0.08+00
0.0K+00 $.4%-03 1.78-02 0.08+00
0.0E400 S5.4B-03 0.48-0) 0.0E+00
0.0R+00 35.48-03 2.3E-01 0.0%+00
0.0B+00 5.4R-03 4.68-03 0.0R+¢00
0.08+00 5.48-03 7.38-6) 0.08400
0.08+00 3.48-0) 4.98-02 0.0R+08
0.08+00 35.4E-03 1.5B-03 4.08+:08
0.08+00 5.48-03 J.6R-0) 9.08+00

4.08-0%
2.98-04
7.08-03
2.58-03
2.58-03
2.5R-04

NA
1.9%-02

naA
6.0R-06
1.08-0)
1.38-04
7.08-03
2.08-02
9.78-01
1.08-01
1.08-01
2.08-02
$.08-02
2.08-02
1.08-02
1.08-01
9.08-03
9.28-02
5.08-02
6.08-02

nA
1.08-02
2.08-01
9.08-02
4.0m-03
6.02-013
2.08-01

nA
21.08+00
2.08-02
8.58-02

SITE MAME: BI-MILL
OPRAABLE UNITs DISK 2 (AVG)
FILE MAME+ POP3
LAST UPDATED: 10/26/92
LIFETING
8Qc cl [ ¢ 0 G 4 b1l

NA 3.38400 7.78-04 1.0R-0) ]1.8R-06
0E+00 6.0B+00 7.78-04 1.08-03 0.08+00
0R+00 9.0B+00 7.78-84 1.08-03 §.0R+00
oz+00 0.0B+800 17.78-04 1.08-03 0.0E¢00
0R+00 0.08+00 7.78-04 1.0E-0) 0.0B+00
MA 0.0E+00 7.7E-04 [} NA
ae-04 1.18-02 7.78-04 1.0Rm-03 0.2E-09
Na 6.08+00 7.78-04 1.08-03 0.0B+00
OR+00 0.08+00 7.72-04 1.0E-0) 0.0B+00
LT3 4.38-03 7.78-04 1.0K-0) ).38-0%
oB+00 0.0K+00 7.78-04 1.0B-03 0.0K+00
18-0) 2.58-01 7.78-04 ).0K-0) 1.9B-07
1B-04 7.78-03 7.78-04 1.0B-03 S.9K-09
0B+00 0.0B+80 17.78-04 1.0E-0) 0.0E+00
ox+00 0.88400 7.78-0¢ 1.0B-03 0.0K+00
oR+00 0.0R4+00 17.78-04 1.08-03 9.0B+00
0R+00 9.0B+00 7.78-04 1.0B-03 0.08+00
oE+00 0.0B+00 7.7E-04 S.7K-04 0.0E+00
0E+08 0.0R+00 17.78-04 S.08-0) 0.08+00
08+00 0.08400 17.78-04 5.0E£-03 0.0E+00
0E+00 0.0B400 7,78-04 4.1E-02 0.0E+00
0R+00 0.0R400 7.7B-04 1.38-01 0.0E+00
OR+00 0.0B4+00 7.7E-04 9.28-0) 0.08+00
oR+00 0.08¢00 7.7E-84 1.08-02 0.08¢00
oB+00 0.0K+00 7.7E-04 1.0R+00 0.0E+00
0B+00 0.0R+400 7.78-04 )3.38-8) 0.084+00
og+00 0.0R+00 7.78-04 4.08-0) 0.0E+00
[ 0.0K4+00 7.7R-04 9.0E-03 0.0K¢00
on+00 0.0K+00 7.78-04 3.78-01 0.0E¢00
oR+00 0.0%+00 7.78-04 1.0E+00 0.0B+00
0R+00 0.08400 7.78-04 1.78-02 0.08+00
08+00 0.0K+00 7.7B-04 #.4R-03 0.0E¢00
oR+00 0.08400 7.78-04 2.38-01 0.08+00
og+00 0.08+00 7.7B-04 &.6%-0) 0.0B+00
[ 13 0.08400 7.78-04 7.38-0) 0.0B+00
0B+00 0.0R+00 ?7.7R-04 O.9E-02 0.08+00
08+00 0.0K+00 7.78-04 7.58-03 0.0K+00
0R+00 0.08400 7.78-04 3.6B-01 0.0B+00
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RANGE NAME: W61

- - Ve W

EXPOSURB

LAND USE:3
POPULATION)

EXPOSURE POINT:

AND RISK CALCULATION WORKSHBET

Future
Resident Youngster

Target Pond

MEDIUN: Sediment

ROUTE: Oral

HIPa ~ 0.08+00

Nirc = 4.1B-08

RIFl = 35.98-0%

SUBCHROMIC CHEROMIC

CHEMICAL MAME Ce AIPs 1 Dis REDS Qs Co aIrc 1 Dlec REDC
Aluminum 0.0E+00 0.0E+00 ERR 2.28+04 4.1R-00 1 9.18-04 WA
Antimony 0.08+00 4.1B-00 1 0.0E+00 4.0E-04
Arsenic $.48400 4.1E-00 1 2.28-07 13.0B-04
Barium 2.38402 4.13-08 1 9.38-06 7.0B-02
Beryllium 1.38400 4.1R-08 1 5.28-08 35.0B-0)
Cadaiua (food) 4.1R400 4.18-00 1 1.78-07 1.08-03
Chromium 6.08402 4.)1K-08 1 2.58-0% S5.0R-0)
Cobalt 8.9K+00 4.1E-08 1 3.6B-07 NA
Copper (b) 3.68¢03 4.1E-08 ] 1.58-04¢ 3.7e-02
Lead 9.8R¢01 4.1B-08 1 4.08-06 MA
Mercury 4.98-01 4.13-00 ] 2.0K-08 3.0B-04
Wickel 2.78401 4.18-08 1 1.18-06 2.08-02
silver 2.12400 4.1R-09 1 0.58-08 S5.08-0)
Vansdiua 4.0B+01 4.1B-00 1 1.6B8-06 ?7.0R-0)
Cyanide 0.0R+00 4.12-08 1 0.08+400 2.08-02
Ammonjia-N 0.0R+00 4.18-00 1 0.08400 9.72-01
MitrateeMitrite 0.0E+00 4.1E-00 | 0.0R400 1.0E-01
Acetone 0.0B¢00 4.18-08 1 0.08¢00 1.0B-01
dromodichloramethane 0.0B¢00 4.12-00 ] 0.08+400 2.0E-02
Butanone, 2- 0.0B400 4.18-08 1 0.08400 S5.0E-02
Chlocobenzens 0.08+00 1 0.084¢00 2.08-02
Chlorofora 0.08+00 1 0.0B+00 1.0B-02
Dichloroethans, 1,1- . 0.08400 1 0.0K400 1.0E-01
Dichloroethene, 1,2- (total) 0.0R400 1 0.0R+00 9.0E-0)
Sthylbenzene 0.084+00 1 0.0KE+00 1.0E-01
Methyl-2-pentanone, 4- 0.08+00 1 0.08+00 S.08-02
Methylene chloride 0.084+00 4.1B-08 1 0.0B+00 6.0E-02
Tetrschloroesthane, 1,1,2,2- 0.08+00 4.18-08 1 0.08+00 NA
Tetrachlorosthene 0.0B400 4.IR-08 1 0.0E+00 1.02-02
Toluene 0.0B+400 4.1R-00 1} 0.08+00 2.0E-01
Trichloroethans, 1,1,1- 0.08400 4.1B-08 1 0.0E+00 9.08-02
Trichloroethane, 1,1,2~ 0.02+400 4.18-08 1 0.08+00 4.0K-0)
frichlorcethens (¢} 0.0R+00 1 0.0E+00 6.0B-0)
Viayl acetate 0.0R+00 1 0.08+00 2.0E-01
Vinyl chloride 0.0K+400 1 0.0B+00 MA
Xylenes (total) 0.08+08 1 8.0B¢00 2.0ER+00
Bls(2-ethylhexyl)phthalate 0.084+00 1 §.0B+00 2.08-02
Di-n-butylphthalate 0.0B+00 1 0.0R¢00 1.0B-01

SITE NAME:
OPERABLE WNITs
FILE NAME:
LAST UPDATRDS

HI-MILL

DISK 2 (AVG)

POPI
10/26/92

LIFETINE

cl

2.28+0¢
8.08400
3.4R400
2.38+402
1.38+00
4.18+00
6.0E+02
0.98+00
3.68403
9.08401
4.98-01
2.78+01
2.18400
4.0E+01
8.08400
8.0E+00
0.0B+00
0.0B+00
0.0E+00
0.0B+400
0.08+00
0.0B+00
0.0E4+00
0.08+00
9.0R+00
0.08+00
08.0B+00
0.0R400
0.0R4+00
0.0E+00
0.0B+00
0.08+00
0.0R+00
0.0K+00
0.0B+00
0.08+00
0.08+00
0.0B¢00

url

3.98-09
$.98-09
5.98-09
5.98-09
3.98-09
5.98-09
3.98-09
5.98-09
3.98-09
3.98-09
3.98-09
3.98-09
3.98-09
3.98-09
3.98-09
3.98-09
$.98-09
5.98-09
3.98-09
5.98-09
3.98-09
5.98-09
3.98-09
3.98-09
3.98-09
3.98-09
3.98-09
3.98-09
$.98-09
3.98-09
S.98-09
3.92-09
S.98-09
3.98-09
5.98-09
5.98-09
5.9R-09
5.98-09

S e Be e Be B g e e b S e bt bt Gt Gt s (e Bt Bs Bue B b B B B B e e e e B G e e e

DIY

1.38-04
0.0B+00
3.28-06
1.38-06
7.58-09
2.48-08
J.6K-06
5.28-00
2.18-03
5.0E8-07
1.98-09
1.68-07
1.218-08
2.48-02
0.0K¢00
0.0E+00
0.0B400
0.0B+00
0.0E+00
0.0B¢00
0.0B4+00
0.0K+00
0.08+00
0.0B+00
0.0R+00
0.08+00
0.0K+00
0.0E400
0.08400
0.0R+00
0.08+00
0.0B+00
0.0E+00
0.0R+00
0.0KR+00
0.08+00
0.08+00
0.0K+¢00

-
-
by
SEE

4.38

*

1.38-

[

-

]

t
EEEBCEES

- [

71.58-02
2.08-01
3.28-02
"
A
5.78-02
1.18-02
NA
1.98+00
MA
1.48-02
na

i

»
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B
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RANGE NAME: CSUn

GO AR wN

CHRONIC RXPOSURE SUMMARY

Puture

Resident Youngster

CHROMIC DAILY INTAKE (mg/kg/day)

SITE NAME: HI-MILL
OPRRABLE UNITs DISK 2 (AVG)

PILE MANK: POP)

LAST UPDATRDs 10/36/92

CHRONIC RISK SUMMARY

Puture

Resident Youngster

CHROMIC HAZARD QUOTIRNT

CHENICAL WAME
Alusinum
Antimony
Arsenic
Bariua
Beryllifum
Cadajua (food)
Chromium
Cobalt

Copper (b)
Lead

Mercury

Wichkel

Silver
Vansdium
Cyanide
Ammonia-M
BitratetMitrit
Acetone
Bcosodichlorom
Butanocae, 2-
Chlorcbensene
Chloroform
Dichloroethane
Dichlorcethens
Ethylbensens
Nethyl-2-pents

Methylens chlo’

Tetrachlorosth
Tetrachloroeth
Toluene
Trichloroethan
Trichlorosthan
Trichlorocethen
¥inyl acstate
vinyl chloride
Nylenes (total
Bis(2-ethylhex
Di-n-butylphth

Oral
(PROM W§1)

4.08-05
0.08+00
0.0K+00
0.0R+00
0.08+00
0.08+00
1.28-07
0.08+400
0.08400
9.93-08
0.08+00
5.28-06
1.68-07
0.0E+00
0.08400
0.08400
0.0B+00
0.0B+00
0.08400
0.0B+00
0.0R+00
0.0B+00
0.0B+00
0.0B+00
0.08400
0.0B+00
0.08+400
0.08+00
0.0B+00
0.08+00
0.0B+00
0.0R+00
0.08+00
0.08400
0.0B+00
0.0B+00
0.0B4+00
0.08400

1.28-05
0.08+00
0.08+00
0.0B+00
0.0K+00

[ 7Y
5.78-08
0.08+00
0.0B+00
3.38-08
0.08+00
1.38-06
4.28-08
0.0B+00
0.0B+00
0.0B+00
0.08+00
4.0B400
0.0R+00
0.0B+00
0.08+00
0.08+00
0.08400
0.0B400
0.0B+00
0.08¢00
0.0B+00
0.08+00
0.08+00
0.08+00
0.08+00
0.0E+00
0.0B+00
0.0K+00
0.08+400
0.08+00
0.08+00
0.08+00

Oral
(YRON WS))
9.18-04
0.08+00
2.28-07
9.38-06
5.28-08
1.78-07
2.58-05
3.68-07
1.38-04
4.08-06
2.08-00
1.18-06
4.58-00
1.68-06
0.02+00
0.0B+00
0.0R+00
0.08+00
0.08+00
0.0K+00
0.0K4+00
0.0K+00
0.0B4+00
0.0E+00
0.08+00
0.08+00
0.0R400
0.08+00
0.0B+00
0.0K+00
0.08400
0.08+00
0.0R+00
0.08+00
0.0K+00
0.0K+00
0.0K+00
0.0K+00

(TROM W84)

0.08+400

(FROM W§S)
0.0B400

SCEMARIO | SCEMARIO 2 SCRNARIO 3 SCEBMARIO ¢ SCEMARIO 3 SCENARIO ¢
Target Pond Target Pond Target Pond
Surfsce Wat Surface Wat Sediment
Dermsl
(FROM ¥82)

] [ ]
[] [}
[] ]
(FROM NS6)
0.0K+00

PATHWAY SUN (NI}

POPULATION TOTAL

SCEMARIO ) SCEMARIO 2 SCRMARIO ) SCEMARIO ¢ SCEMARIO 5 SCEMARIO 6

Target Poad Target Pond Target Poad

Surface Wet Surface Wat Sediment

orel

(FROM WS1)
[
0K+00
am+00
0R+00
08+00
0B+00
48-035
nA
0K+00
1Y
OE+00
38-04¢
13-03
0B+00
OR+00
oR+00
oR+00
oR+00
0R+00
OR+00
oR+00
0R+00
0R+00
OR+00
0K+00
0B+00
0R+00
MA
oR+00
0R+00
0B+00
om+00
oB¢00
oR+00
MA
0E+00
08+00
0R+00

4x-04

18-02

Dernsl
(FROM WE2)

NA
0R+00
0R+00
08+00
O0R+00

NA
8-04

RA
OR+00

A
OB+00
18-03
28-04
0g+00
08+00
0E+00
oR+00
08+00
0E+00
08400
OR+00
OR+00
oE+00
OR+00
0K+00
0B+00
O0R+00

MA
OB+00
0g+00
0R+00
OR+00
oR+00
OR+00

NA
O0E+00
0R+00
0R+00

18-03

Oral

(PROM W§3)
n
0R+00
m:-04
1R-04
iE-03
1E-04
S-0)
NA
42-0)
[ 7%
18-03
6E-0S
28-03
2E-04
0B+00
oB+00
0B +00
0B+00
08+00
0B+00
0B+00
0B+00
0E+00
08400
0E+00
om+00
0B+00
n
0K+00
08+00
0E+00
08400
0R+00
0K+00
1 ) Y

0K +00
08+00
OR4+00

18-02

(PROM WS4 )
oR+00

08+00

° °

0 (]

0 °

(FROM WES) (FROM WE6)
08+00 08400
oK+00 0g+00



[A-Tat-RJ

RANGE MNAME: LSUM SITE NAME: HI-MILL

OPERABLE UNITs DISK 2 (Avy
PILS MAMEs POP3
LAST UPDATED: 10/26/92

LIFETINE BXPOSURE SUMMARY LIFETIME RISK SUMMARY
Puture Future
Resident Youngster Rssjdent Youngster
LIPRTIME AVERAGE DAILY INTAKE (mg/kg/day) LIFETIME BXCESS CANCER RISK
SCEMARIO 1 SCERARIO 2 OCERARIO 3 SCERARIO ¢ SCERARIO 5 SCEMARIO ¢ SCEMARIO 1 SCERARIO 2 SCERARIO 3 SCENARIO ¢ SCENARIO 5 SCEMNARIO §
Target Poad Target Pond Target Poad 0 [} 0 Target Pond Target Pond Target Pond ] 0 [}
Surface Mat Surface Mat Sediment ) [ ] [} Surfsce Wat Surface Wat Sediment [ [ [
Oral Dermsl Ocal (] [ ] [] Oral Derasl Orsl 0 [ ] (]
CHEMICAL MAME (FROM W61) (PROM W§2) (FROM W63} (FROM W84) (FROM WES) (FROMN WS6) (FROM WS1) (FROM W52) (FROM WS3) (FPROM WS4) (FROM W8S5) (FROM WE6)
1 Aluainum 6.08-06 1.08-06 1.38-04 0.0B400 0.0E400 0.08400 NA NA [ Y 0B+00 0B+00 0B+00
2 Antimony 0.0B4+00 0.08+00 0.08+00 " [T n
3 Areenic ‘0.0B+00 0.0B+00 3.28-00 0K+00 0E+00 ¢K-08
4 Barium 0.08+00 0.0K+00 1.38-06 [ 7Y na na
3 Berylliua 0.0R+00 0.0B+00 7.58-09 0R+00 0E+00 IK-00
¢ Cadaium (food) 0.0B+00 MA 2.48-08 MA NA MA
7 Chromium 3.28-00 0.26-09 3.68-06 [ 1Y NA MA
8 Cobalt 0.0E+00 0.0B+00 3.28-00 MA A uA
$ Copper (b} 0.08+00 0.08+¢00 2.18-03 A MA A
10 Lead 1.38-08 3.38-09 5.08-07 MA NA [ 7Y
11 Mercury 0.08+00 0.0R+00 2.98-0% WA A L 7Y
12 nickel 7.48-07 1.98-07 1.68-07 [ 7Y [} [
13 silver 2.38-00 5.9%8-09 1.2m-08 NA N LT
14 Vanadiua 0.0B+00 0.0K+00 2.48-07 MNA NA MA
135 Cyanide 0.0K+00 0.0E+00 0.0K+00 A MA RA
16 Amaonis-M 0.0B+00 0.0E+00 0.0B400 MA MA | Y
17 mitratee¢Mitrit 0.08+00 0.08400 0.08+00 [} MA [T
18 Acetons 0.08+00 0.08+00 0.08+00 A na L 1Y
19 Bromodichlorom 0.0R+00 0.0B+00 0.0B+00 0R+00 0R+00 OR+00
20 Butanons, 2- 0.0B400 0.0R+00 0.08+00 NA NA A
21 Chlorocbensens 0.08+00 0.084+00 0.0R+00 NA A [ T3
22 Chlorotorm 8.08400 0.02+00 0.08+00 0B+00 0B+00 0K+00
13 Dichloroethane 0.08400 0.08+400 0.0B+00 [ T3 MA n
24 Dichlorocethens 0.08+00 0.0B4+00 0.0B+00 MA MA "
23 Bthylbenasne 0.0B+00 0.0R4+00 0.08+400 MA MA A
26 Nethyl-2-penta 0.0B+00 0.08+00 0.0R+00 [ 7 [ FY [ 7Y
27 Methylene chle 0.0B+00 0.08+00 0.0R+00 ) OR+00 0R+00 0B+00
29 Tetrachloroeth 0.0R400 0.08+00 0.0E+00 08400 OR+00 0B+00
29 Tetrachlozoeth 0.08400 0.08+00 0.0K+400 08+00 0R+400 0R+00
30 Toluens 0.0K+00 0.0B+00 0.0R+00 NA [ 7Y NA
31 Trichloroethan 0.08+00 0.0B+00 0.08+00 MNA RA 7Y
32 Trichloroethan 0.08+00 0.0R+00 0.08400 0EB+00 0E+00 0B+00
33 Trichloroethen 0.0B+00 0.08+00 0.08+400 0R+00 0R+00 0R+00
34 Vianyl acetate 0.0E+00 0.0B+00 0.0K+00 [ 1Y nA [ 1Y
35 viayl chloride 0.08+400 0.08+00 0.0B¢00 oE+00 GE+00 0B+Q0
36 Xylenss (total 0.08400 0.0B+00 0.08+00 NA [ 7Y A
37 Bie(2-ethylhex 0.0R+00 0.0R400 0.0E+00 0R+00 0%+00 0B +00
38 Di-n-butylphth 0.08400 0.08+00 0.0E+00 na [ 1Y [ 1Y
TOTAL PATHWAY CANCEBR RISK 0R+00 0K+00 SE-08 0B+00 OR+00 0K+00

POPULATION TOTAL RXCRSS RISK 3-00



RANGE MAME: W§1

O N w N

EXPOSURE AND RISK CALCULATION WORKSHEET

LAMD USE1 Current
POPULATION: Worker

EAPOSURE POINT: On-site (Worker)

HEDIUM: Soil
ROUTE: Oral

aIrs = 0.0R+00
8ifc = 1.2B-07
BIrl =« }1.6R-08

SUBCHRONIC CHROMNIC

CHENICAL MAME Ce HiPe 1 Dls REDS BQs Cc RIrc 1 DIc

Aluainum 0.0K+00 0.0R+00 BRR 1.38404 1.28-07 1 1.68-03
Antimony 1.7840) 1.28-07 1 2.1B-06
Arsenic 1.38+0) 1.28-07 1 1.68-06
Bariua 1.28402 1.28-07 1 1.48-08
Beryllium 1.28+00 1.28-07 1 1.48-07
Cadmjua (food) $.18+¢00 1.28-07 1 1.18-06
Chromium 2.38402 1.318-07 1 2.78-08
Cobalt 1.58+01 1.28-07 1 1.88-06
Copper (b) 3.18402 1.28-07 1 6.18-03
Lead 3.18+401 1.28-07 1 6.48-06
Mercury 3.7-01 1.28-07 1 4.58-08
Nickel 1.78+01 1.28-07 1 2.08-06
8ilver 1.72¢00 1.28-07 1 2.1K-07
Vanadiua 4.08401 1.28-07 1 5.98-0¢
Cysnide 0.0K+00 1.28-07 H 0.08+00
Ammonia-M 0.0%400 1.28-07 1 0.0R+00
Nitratethitrite 0.08¢00 1.28-07 b} 0.0B+00
Acetone 0.0K¢00 1.28-07 1 0.0K400
Bromodichloramethane 0.0B+00 1.28-0) 1 0.08400
Butsnone, 2- 0.0B4+00 1.2E-07 1 0.08400
Chlorcbenzene 0.08+400 1.28-07 ) 0.0R+00
Chloroform 0.08+00 1.28-07 1 0.0K+00
Dichlorosthane, 1,1- 0.0E+00 1.28-07 1 0.08+400
Dichloroethens, 1,2- (total) 0.0E¢00 1.28-07 1 0.0R+00
Sthylbensene 0.0E+00 1.28-07 1 8.0K+00
Methyl-2-pentancne, 4- 0.0R+00 1.28-07 1 0.0B+00
Methylens chloride 0.0K400 1.28-07 1 0.0K+00
Tetrachlorcethsne, 1,1,2,2- 0.0E4+00 1.2E-07 1 0.0R400
Tetrachloxocethene 0.0R+00 1.28-07 1 0.08400
Toluene 0.08+400 1.28-07 1 0.08+00
frichloroethane, 1,1,1- 0.0E+00 1.2B-07 1 0.0E+00
Trichloroethane, 1,1,2- 0.02+400 1.28-07 1 0.08+00
Trichlorosthene (c) 0.08400 1.28-07 1 0.0R+00
Vinyl acetats 0.0B¢00 1.2E-067 13 0.08+00
Vinyl chloride 0.0B¢00 1.28-07 1 0.0R400
Eylenes (totslj 0.0m+00 1.28-07 1 0.0B+00
Bla(2-ethylhexyl phthalate 0.08+00 1.28-07 1 0.08¢00
Di-n-butylphthalate 0.08+00 1.28-07 1 0.08+00

4.0E-04
31.08-04
7.08-02
5.08-0)
1.02-0)
$.08-03

MA
3.7g8-02

NA
3.0E-04
2.08-02
$.08-0)
7.08-0)
2.08-02
9.78-01
1.08-01
1.08-01
2.08-02
5.08-02
2.0E-02
1.08-02
1.06-01
9.08-03
1.08-01
$.08-02
6.08-02

LT3
1.08-02
1.08-01
9.08-02
4.08-03
6.08-03
2.08-01

A
2.08+00
2.08-02
1.08-0}

SE-03
3e-03
2B-04
3E-03
18-03
3g-03

2E-03

1E-04
1E-04
4B8-03
88-04
oR+08
0E+00
0B+00
0R+08
0B+08
OR+00
08400
0R+00
0R+00
0R+00
0R+00
0R+00
08+00

0R+00
OR+00
OR+00
0K+00
0K+00
08400

oR+08
0R+00
08+00

SITR NAME:
OPERABLE UMIT:
PILR MANE:
LAST UPDATRD:

HI-MILL

DISK 2 (AVG)

PORL
10/26/92

LIFETINE

Cl

1.3E+04
1.78¢01
1.38+01
1.28402
1.284¢00
9.18+00
2.38402
1.58+01
35.18+402
3.3R+01
3. 18-01
1.78401
1.18+00
4.08+01
0.88¢00
0.08+00
0.08¢00
0.08+00
0.0B+00
0.0E+00
0.08400
0.08+00
0.0B+00
0.0E+00
0.0E+00
0.08+00
0.08+00
0.0B+00
0.08400
0.08¢00
0.0m+00
0.0R+00
0.08+400
8.0K¢00
0.08+00
0.0B+00
0.08+00
0.08400

uIrl

1.68-08
1.6K-00
1.68-08
1.68-08
1.68-00
1.68-08
1.48-08
1.68-00
1.68-00
1.6B-08
1.68-08
1.68-08
i.68-08
1.68-08
1.68-00
1.68-00
1.68-08
1.68-00
1.68-08
1.48-08
1.68-00
1.68-00
1.68-08
1.68-00
1.68-08
1.6K-08
1.68-00
1.68-08
1.68-08
1.68-00
1.68-008
1.6K-00
1.6K-08
i.ex-08
1.48-08
1.48-08
1.68-00
1.68-00

1

e s s B e g e s bt G B e bt et S g B s G e D bt B B B BN p B B S e e b S B b G e

T ol

2.1B-04
1.08-07
2.18-07
1.98-06
1.98-00
1.52-07
3.78-06
1.48-07
0.18-06
0.58-07
5.98-09
2.718-07
2.08-08
7.18-07
0.08+00
0.08+00
9.08+00
0.0R+00
0.08400
0.0E+00
0.0R+00
0.08+00
0.0K+00
0.08400
0.0K+00
0.08+00
0.0E+00
0.08+00
0.0K+00
0.08400
0.08400
0.08+00
0.08+00
0.08+00
0.08400
0.0m+00
0.084+00
8.0B+00

EE

1.0K¢

4.38+

PEPEEEEEEEEEESES

1.38-

6.18-

EEEBCEES

7.58-03
2.08-01
3.28-02
[ 7Y
[ 1Y
5.78-02
1.1B-02
oA
1.98+00
L 73
1.4K8-82
MA

1
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EEEEEEEEEEEEECE
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RANGE MAME: CSUM

L 2N BRI SRR A

CHROMIC EXPOSURE SUMMARY

SITEB MAMB: HI-MILL
OPERABLE UMIT: DISR 2 (AVG)
FILE MAME: PORY
LASY UPDATED: 10/26/92

CHRONIC RISK SUMMARY

Current Current
Worker Worker
CHROMIC DAILY INTAKR (mg/kg/dsy) CHRONIC HASARD QUOTIENT

SCEMARIO ) SCEMARIO 2 SCEMARIO } SCEMARIO 4 SCEMARIO 3 SCEMARIO ¢ SCEMARIO 1| SCEMARIO 2 SCEMARIO 3 SCEMARIO 4 SCEMARIO 3 SCEMARIO §

On-site (Wo 0 [ [] [ [ ] On-site (Wo [ [ ] [} [ [

soil 0 [} 0 [ ] 0 soil [ [} [ ] [ ] 0

Oral [ ] [ ] 0 [ ] 0 Orsl [ ] [ 0 [ ] (]

CHEMICAL MAME (FROM WS1) (PROM WS2) (FROM WE)) (PROM WE&) (FROM WSS) (FROM WEé) (FROM WS1) (FROM W62) (FROM W8)) (FROM W84) (FROM WES) (FROM Weé)

Aluminom 1.68-8) 0.0B+00 9.08+00 0.0B+00 0.0B400 0.0B+00 MA 0R+00 0B+00 0R+00 0K+00 0R+00
Antimony 2.18-06 52-03
Axsenic 1.68-06 58-0)
Sexiua 1.48-03 28-04
Berylliua 1.48-07 IR-03
Csdajiua (food) 1.18-06 12-03
Chroajium 2.78-08 SB-03
Cobalt 1.08-06 MA
Copper (b} 6.18-03 18-01}
Lead 6.48-0¢ MA
Mercury 4.38-00 18-04
Nickel 2.08-06 18-04
silver 2.18-07 4E-03
Vanadium 5.08-06 8E-04
Cysnide 0.0B+00 0E+00
Asmonia-M 0.08+00 0R+00
Nictrate+Mitrit 0.0R¢00 0K+00
Acetone 0.0B+00 0g+00
Bromodichlorom 0.08¢00 0B+00
Butanone, 2~ 0.0B+00 0E+00
Chlorobenzene 0.0B400 0g+00
Chlorofora 0.08+00 0R+00
Dichloroethane 0.08+400 0R+00
Dichlorcethene 9.08+00 0B+00
Ethylbensene 0.0B400 0K+00
Methyl-2-penta 0.08+00 0E+00
Methylene chlo 0.0B400 0B+00
Tetrachloroeth 0.0B¢00 [T
Tetrachloxoceth 0.08+¢00 0E+00
Toluene 0.0B¢00 0K +00
Trichloroethan 0.0B+00 oR+00
Trichloroethan 0.08+00 0K+00
Trichlorcethen 0.08+00 0R+00
Vinyl scetate 0.0R+00 0B+00
Vinyl chloride 0.0R+00 [ 1Y
Xylenes (totsl 0.08+00 0E£+00
Bis(2-ethylhex $.08+00 0R+00
Di-p-butylphth 0.08+00 08400

PATHWAY SUM (NI) az-02 0B+00 OE+00 oz+00 OR+00 0E+00

POPULATION TOTAL

28-02



ANGE MNAME: LSUM

LIFETINE EXPOSUAR SUMMARY

Current
Worker

LIPETIME AVERAGE DAILY INTAKE (mg/kg/dsy)

SITE MAME: HI-MILL
OPERABLE UNIT: DISK 2 (AVG)
PILR MAME:s POP4
LAST UPDATED: 10/26/92

LIFRTINE RISK SUMMARY

Current
Norker

LIFRTIME BXCESS CANCER RISK

CHEMICAL MAME
Aluainue
Antimony
Arsenic
sarium
Barylliium
Cedniua (food)
Chromium
Cobalt

Copper (b}

10 Lead

11 Mercury

i2 Mickel

13 silver

I4 Venadium

IS Cyanide

16 Assonie-R

17 Bitrate+Bitrit
18 Acetone

19 Bromodichlorom
30 Butanons, 2-
21 Chlorobensene
22 Chlorofora

33 Dichloroethane
24 Dichlorosthens
23 Sthylbenzens
26 Methyl-2-penta
27 Methylena chlo
20 Tetrachloroeth
29 Tetrachlorosth
30 Toluens

31 Trichloroethan
32 Trichlercethan
33 Trichlorosthea
3¢ Viayl acetate
33 Vinyl chloride
36 Xylenes (total
37 Bis{i-ethylhex
38 Di-a-butylphth

S ol O W o o~

SCEMARIO 1 SCRNARIO 2 SCEMARIO 3 SCEMARIO 4 SCRMARIO 5 SCEMARIO §

On-site (Wo 0 [) [} ] [
soil [ ] [ ] 0 [ [ ]
oral [ ] [ ] ] ¢

(FROM WS1) (FROM WS2) (FROM WS3) (FROM WS4) (FROM WES) (FROM WE6)
2.18-04 0.0B+00 0.0K+80 9.08400 0.0B+00 0.08400
2.08-07
2.18-07
1.98-06
1.98-08
1.5-07
3.78-06
2.48-07
0.18-06
9.58-07
S.98-09
2.78-07
2.98-00
7.18-017
0.0B+00
0.08+00
0.08400
0.0R+00
0.08+00
0.08400
0.08408
0.0B+00
6.08+¢00
0.08+00
0.0KR+00
0.0R+00
0.0B+00
0.0R+00
0.0B+00
0.0B4+00
0.084+00
#.0B:+00
0.0B¢00
0.0B400
0.08+00
0.08+00
0.08+00
0.08400

TOTAL PATINMAY CANCER RISK

POPULATION TOTAL EXCRSS RISK

SCEMARIO 1
On-sits (¥Wo
Soil

Orsl

(FROM WS1)

4E-07

o
[ ]
-

©
?
EEEESEES

SR-07

R-07

SCEMARIO 2 SCEMARIO 3 SCEMARIO 4 SCEMARIO 5 SCEMARIO §

° ° ’ ° s

° ° ° ° o

o ° s 0 [

(FROM WS1] (FROM WS)) (FVRON WS4) (FROM WES) (FROM W)
0B+00 08400 0B+00 0R+00 0K+00
0R+00 0R+00 0R+00 0x+00 0R+00
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Life Systems, Jic

This appendix presents a summary of all the soil, surface water, sediment and
groundwater sampling dacta for the Hi-Mill site. Included here are all data
used for selection of contaminants of concern as described in Section 2.0 and
background data for soil, surface water and sediments.

The tables in this appendix are arranged to facilitate comparisons of site-
related and other data within each medium. Table A6-1 summarizes surface and
subsurface soil data and background soil data. Tables A6-2 and A6-3 summarize
all surface water and sediment data, respectively, and the background data for
each of these media. Table A6-4 summarizes all groundwater data.

Table
No. Title Page

A6-1 Summary of Concentrations in Surface, Subsurface and
Background Soil Samples at Hi-Mill e e e e e e e A6-3

A6-2 Summary of Concentrations in Surface Water and Background
Surface Water Samples at Hi-Mill e e e e e e e A6-6

A6-3 Summary of Concentrations in Sediment and Background Sediment -
Samples ‘at Hi-Mill T, aA6-7

A6-4 Summary of Concentrations in Groundwater Samples at Hi-Mill . aA6-8

A6-2
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TABLE AS-1 SUMMARY OF CONCEMTRATIONS IN SURFACE, SUBSURFACE AND I.’hlg SOIL SAMPLES AT MI-NILL

SURFACE 80IL, my/kyg ACB 80IL, ag/kyg BACKGROUND 601L, mg/kg

Freq. of Range of rreq. of Renge of Freq. of Range of

Deteetica __Bange of Detects Det. oo Limite Detestien _Sange of Detecte Deteaties Limits Deteetica Range of Detects Detsotion Limite
CHERICAL WANE Bits _Yotal nis. Maxt . Nia, [T aits _fetal aiy. Max. uin. Nax. nite Totsl ninm. Mex. Nim. nes.
INORGANICS .
Alenises 7 7 2130 7100 109 109 1670 27100 » s 3%00 26400
Antiseny ¢ 1.2 1.2 13 120 1 ] 9.7 2.7 11.8 1.1 ] ] 1.7 6.6
Azesale L] ] 3.3 1" ] » 3.3 6.2 » 4 1.7 0.2
Becinn 7 ] 0.3 130 103 108 ] ] 7.478 14e [} 1] 10.4 130 2.6 L)
bexyllium ¢ .3 1.3 6.2 3.8 ] ] [ 2% }) 0.86 0.2¢ 0.2¢ 3 » .29 1.2 0.2) 0.2?
Cadnion ? L] .8 16.4 0.63 0.6 ] ] .00 1.3 °.8 ..0 L} » 0.64 1.9 0.46 [ 21
Celalun ] ] 44 180700 1 4 » 21000 1800230 ] » 294 18106 304 304
Chzenlion " ” 4.5 4420 300 10 4.8 1630 » | ] 7.0% 224
Cabalt [ [ ] 4.0 14.8 4.9 3 » » 3.8 1.6 ] ’ 4.9 14.0 3.2 3.7
Coppes 1] " 3.218 se1e 3.3 3.6 [ 1) 10 3.7 [T 2.2 1.4 [} [ [] (11} 1.3 R}
Cysaide [} ] 0.68 6.3 [ ] ] 0.30 0.64 ¢ ] 0.37 e.n
Isen [ ] [ ] 10300 43160 1 1018 18300 ] ] 9648 43300
Lesd L] L] LT R% (1) » 1 6.2 22.% ] ] 3.9 mn
Nagnesiua [] ] 1410 2200 ’ | 2440 27300 ] ] (1Y) 260
Nanganese [ . 223 764 » s 14 0 [ » 0.3 619
Nereasy [ ] ] .1 8.06 3 10 8.8 e.00 0.09 9.1) 3 ’ 0.22 .22 0.0% 0.12
Bickel ” 78 ] 30.2 ar.s a.s 109 109 . 4.9 41.9 [ ] ] 3.4 $0.2 3.9 2.%
Fotassium ? e 49 3330 1970 1970 208 3430 ? ] k1) 3338 20) 107
Seleniua [} . .26 3.8 . B 0.2) 1.3 1} 1] 0.28 [N} 0.2 .22
silves [ " ) ] 2.3 ] 100 2.2 12.9% .94 3.0 ] * 3.2 2.4
Sedien  § L] a8 i 303 are ] ] e 248 %0 378 ] » 200 230 2e0 e
thalliua [ [ ] | ) 19 [) ] .92 1 [} ’ 0.9 1.1
Vesadium ? ] 16.1 1.0 26 1] ] » .38 % ] » 6.9 31.0
Sime 7 70 2 (11} 110 116 11.6 244 ] ’ 26.9 100
VOLATILES
hostens ® Y] e.012 e.14 3 (1] e.014 e.024 e.01) e.18 ] 10 9.0112 e.11
Beaseas [ 14 0.008 0.008 [} (1} 0.0089 [N 3} [} 1¢ 0.006 0.007
» diochl b [ ] 14 0.008 0.008 [ ] " 0.0089 9.031 ] 10 0.006 s.000
Szxomofoca L] 14 0. 008 9.0068 [ ] (1} 0.0099 9.001 L] 16 ¢.006 .00
bremomethane ¢ 14 e.013 8.012 ] (1] ©.011 8.082 ] 10 .2 e.01%
Sutancas, 2- ¢ 14 e.011 e.012 [ ] [ 1} e.011 0.042 [ 10 0.008 e.021
Coaxbon disslfide [} 14 o. 008 0.066 [ ] [1} 0.00%8 6.1 L] 10 9.00¢ 6. 002
Cazhoa tetzeshloride [ ] ie 8.008 0.006 [ ] (1) 0.0059 6.1 ¢ e 8. 08¢ [N 1}]
Chleorsbeasene [} 1¢ 0. 008 0.006 (1] 9.0028 0.004 0.00%0 6.1 ¢ 10 0.00¢ 8. 800
Chloresthane [ 3 Y] e.001 0.1 [ ] (1] e.011 4.062 [} 10 6.011 6.013
chlozeothyl viayl ethes, 2- ] 14 .01 e.012 ] 3 .01 s.01) [ ] 10 e.011 0.013
Chlozotfern [ ] 1 1] 0.008 0.004 [ ] (1} 0.0039 e.001 ¢ 10 0.00¢ 9.007
Chlosamsthens [} 1) e.011 ¢.012 [ ] (1] 9.011 0.08) [} 10 0.011 .01
Dib hl b [} 14 o.008 0.008 [ ] (1] 0.00%9 8.031 [} 10 8.006 8.007
Diehloresthens, 1,3~ [ 14 o.008 0.008 [ ] (1] 0.0089 6.0 [ ] 10 0.08¢ [ N 1))
Sichlezeethene, 1,2- [ 14 o.008 0.008 [ ] (1] 9.008% 8.0 ] 10 0.006 0.807
Slehlezosthene, 3,1 ] 14 0.008 0.004 [ ] [1} 0.00%9 0.031 [} 10 0.008 0.00)
sichlozosthens, 1,2~ (totel) L] 14 0.008 0.038 12 4 8.002 a3 0. 0039 e.031 [ 10 o. 006 0. 007
Dishlezopropene, 3,3- L] 14 9.008 0.00¢ [ ] (1] 0.003%% s * 10 0.008 8.00)
biebloropropens, els-1,)- [ ] 114 0.00% e.004 [} (1] o.0088 [N 3} [] 10 0.086 s. 08
blehlozaprogens, trens-1,3- ] 14 0.008 0.008 [ ] (1] 0.0039 o.M [} 10 0.006 9.007
Ethylboassas [ ] 14 0.008 o.008 (1] e.002 9.0828 . 0.0059 s. 01 ® 10 0. 006 s. 007
Bonasses, 2- [} 14 0.011 0.012 [) (1] e.0113 0.082 [ ] 10 e0.0118 0.01%
Mothyl-2-pentancns, ¢- ¢ 14 s.011 e.012 ) ) (1] 0.008 0.008 8.81) 0.062 ® 1 e.011 s.018
Nethyleae shlexide [ ] 14 0.006 e.014 1 (1} 0.,088) 0.008) 0.00%9 0. 046 [} 1 9.00¢ 8.0
styzene [ " 8.008 0.008 [] (1} 0. 0089 e. 000 [] 11 ] 8.00¢ 6. 007
Tetzachlorocethane, 1,1,2,2- [ ] 1e 0.008 8.008 3 (1] 0.00278 e.00273 e.0000 e.001 ] 1 o.008 0. 007
Tetzachlozeethens [ ] " 0.008 o.006 3 (1] 0. 060 6.2 0.0039 0.0069 [ ] 10 o.00¢ [N 1))
foluens ) 14 e.14 8.4 8.006 .00 ] (1] 9.0022 .07 0.08038 [N }}) 1 10 0.037 0.037 o 004 6.002
txiohlozcethene, 1,1,1- [} 14 s.002 e.002 0.008 0.008 [} 1] .00 e.012 8.0039 .01 ] 1e e.00¢ 0002
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TABLE A6-1 SUIBIARY OF CONCEMTRATIONS IN SURFACE, SUBSURFACE AND BACKSROUND $OIL SANPLES AT RI-NILL

SURFACE 8OIL, mg/kq SUBSURFACE 8011, mg/kg BACEGROUMD 8OIL, mg/kg
Freq. of Sange of Freq. of Range of Preq. of Sange of
_betesties Raage of Deteots htm‘g Limite Detestica Bange of Detecte Detestjes ygu Detoot ien Range of Deteats Deteotion Limite

CREMICAL MAMNE Nite _getal ain. [TH uis. [T H _Nits _gotal [T Nax. uin, Mex.  mite _ fotal Nin. Mex. Nim. Mex .
trishlezesthans, 1,1,3- ° 14 o.083 9.004 1 (1] $.00278 0.00278 9.031 [} 1e 0.006 0.007
Txiehloresthens 11 14 0.002 9.04)3 8.008 9.004 p1} [1} 0.001 $.08 0.006) [} 10 6.00¢ 9.00)
viagl ssetete [ 1 e.011 .02 L] (1] 0.062 [} 1 [ JX 13} 0.01%
vingl ehlezide [ 14 e.013 4.012 [ (1] 6.062 ] 11} . e. 011 e.013
Syleses (tetal) [} 1 0.008 9.008 | (1] e.882 9.002 ¢. 01 [} 10 6. 008 8.00)
SENIVOLATILES (a)
Asonaphtbons [ 3} 0.3 9.4 ° 10 0.38 0.43
Aoenaphtbylens [ ] 3 .2 6.43 [ ] 1e 8.3 9.49
Anthrasens [ 3 0.39 0.42 ¢ 1 1] 6.3 6.9
Beasc{sjesathracens L] 3 .30 8.4) 1 10 o.19 0.1 0.5 e
Beaso(ajpyrene & ] 8.3 6.43 1 30 .19 .10 e.38 6.43
Sense(b)fleecanthens [ ] ) .30 8.4 1 10 8.44 0.44 .38 0.43
Densely,h, i)perylens [ 3 0.3 [ N1} 1 1e .13 0.18 e.30 [ WY
bense|k)flvozanthens [} 3 6.3 [ '} [ 10 8.38 8.4
seasele eeid [ ] 1.9 3.1 [} 10 1.9 2.4
deasyl alesho) [} 3 0.8 .43 [} 10 0.)0 9.
Ble(3-chlezoethoxy)methane [ ] 3 0.3 0.8 [) 1e e.08 ..
Ble(1-ohlozocethyl)ethes ] ] 9.3 6.4 ] 10 8.38 ..
sis(2-chlezaisepsepyl)other (] ] [ 19 ]] 6.4 [ 19 4.3 ..
8ie(2-ethylhenyl)phthelate 2 ] .n 0.2 0.3 (1) 2 10 0.13 a.39 e.30 ..
Ssenspboayl-pheaylother, ¢- [ ] 3 0.3 [ X} ] [} 10 0.3 [}
Butylboasylpbthalate [ ] 3 6.3 [ X} ] 1 10 0.049 0.049 .38 ..
Chlese~-3-nethylphenel, ¢- [ ] 3 0.3 6.4 [} 10 e.38 [
Chlssosniline, ¢- [} 3 0.3 [ X} ] e 1 6.8 ..
Chlezensphthaleons, 2- [ 3 [ 2% 1) 6.4 [ 10 e.38 [ N
Chlexephenel, 3- [ 3 6.9 0.43 [ 1e e.30 ..
Chlesephonyl-phanylothex, 4¢- [ 3 0.3 [N} [ ] 10 0.3 ..
Chrysens [} 3 8.3 9.4) 1 10 0.29 e.29 0.38 [ B
oi-a-butylphthalats 1 b ] 6.2 8.13 8.3 8.8 2 1 1] 0.049 8.4 e.38 o.
pi-n-sctylphthalate [} 3 [ B 1) [ WY ) . ) ..20 ..
Dibeas(a,h)sathzscens [] | 0.3 0.43 1 10 6.040 0.049 [ 1] 0.4
bibeasolussa [} 3 0.3 [ X } ] ] 10 e.30 6.4
Dishlocobeasens, 1,2- [} 3 .39 9.4 [ ] 1 6.0 [ 1]
bichlozobeasens, 1,3- [ ] 3 .39 [ ] 1 e.38 o4
Pishlorcbensens, 1,4- [ 3 0.3 [ 1 e.30 .49
diohlerchenaidine, 3,3’ [ ] 3 8.70 ) 13 9.49
Dishlezephensl, 3,4~ [ ) [ 19 1] [ ] 10 .5
Slethylphthalate [ ] 3 0. [ ] 1¢ e.00
imethylphesel, 12,4- ] ) (1) ) 10 0.8
Simethylphthalate | ] b ] 6.39 ] 10 4.30
Pinitre-2-anthylphensl, ¢,6- [ 3 1.9 [ 10 1.9
siaitcophenel, 3,¢- ) ] 1.9 . 10 1.9
slaitsetolucne, 2,4- [ 3 [ 391 ] ) 10 0.38
bisitcetolusne, 3,6- [ ] 3 8.0 [ ] 10 e.38
7leesenthene ] 3 0.3 ] 10 0.077 .6 e.30
Fluexzens ® 3 [ 9 1] [ ] 19 8.38
Bexashlezobanzese [ ) 0.0 [} 10 0.3%8
Bexschlesobutedione [ ] 3 0.3 L] 11 9.3

N yolegeataeds [ 3 [R1) . 10 0.0
Bensshlozeothane ] ] .3 [} 19 e.30
Indens(l,2,3-ed)pyrons [ ] 3 0.3 1§ 10 8.1 .15 0.3
leephocese [ ] 3 .00 [ ie e.30
Nethylaaphthslene, 2- ¢ ] .5 [ ] (1] 8.30
Nethylphenol, 3- [ ] 3 0.38 [ ] e [ ] ]
Methyipbenel, ¢- [ 3 8.3 [ ] i1 .28
B-Bitcoso-di-n-propylanine . 3 0.3 [ ] 10 e.3¢
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TABLE A6-1 SUMMARY OF COMCENTRATIONS IN SEDIMENT asv BACKGROUND SEDIMENT SAMPLES AT HI-MILL

L=9V

SEDINENT, mg/kg BACKGROUND SEDIMENT, mg/hg

Freq. of Range of Freq. ot Range of

Detectioa Range of Detects Detactiea Limits Detegtion Range of Detects Detection Limits
CHEMICAL MAMR fits Totsl Kia. Max . Nin. Hax. Hite Total Nin. Max. Min. Max.
INORGARICS
Alumisum PE) 25 1360 33%00 [} 4 964 1610
Antinony [ ] ] 12.6 62.) [] 1 XY 144
Arsenic ] ] 1.2 9.5 0 1 3.3 .5
Barfua 9 ’ 45.7 2465 [} 1 110 110
Beryllium 3 ? 0.643 1.9 e.M 3.} ] 1 2.8 1.8
Cadmiua 4 ] 1.5 6.2 3.1 13.1 0 1 5.6 5.4
Calcium ’ 1 7100 35150 ] ] 11800 21000
Chroajiua 24 23 17.3 2370 1.3 1. 2 4 2.9 7.1 10.) 9.8
Chromiua (VI) [ 19 0.12 1.1 [} 4 1.6 2
Cobalt ¢ 9 3.5 11.7 0.2 i3.1 [} 1 . 3%.4
Copper 21 23 6.33 17000 2.0 18.4 1 4 4.8 3.8 0.2 2.6
Cyanide 0 3 0.62 0.9¢ [} 1 ? ?
Iron ] ] 8420 21500 1 1 9100 2260
Lead ’ ’ 11.3 137 1 ] 61.1 61.1
Magnesium L » 2500 24030 [} 1 2390 2390
Manganese 9 ] 2.9 27 )} 1 167 167
Mercury 1 ] 8.73 o.M 0.105 1.6 0 1 1.2 1.2
Nickel F1] 23 1.3 41.9 1.8 21.0 [ 4 n 4“.0
Potassium ’ 1 1200 2518 [} 1 1220 1220
Selenjum 1 ] 0.63 0.63 0.25 65.6 [} 1 2.0 1.8
Silver 2 25 4.0 9.6 2.2 17.¢ [} 4 5.4 38.13
Sodiua 4 9 304 1410 0 4000 1} 1 4090 4090
Thallium [} » 0.77 3.3 0 1 11.3 11.3
Vansdium [ ] $ 14.9 43.6 1.1 13.1 0 1 2.9 22.8
Sinc 2% 3 4.1 1200 2 [ 1.6 122 18.2 23.3%



TABLE A8+4 SUMMARY OF CONCENTRATIONS IN GROUNDWATER SAMPLES AT Hi-MILL

GROUNDWATER. mg/L
Freq. ot Range ot
) m of Detects Detaction Limits
CHEMICAL NAME Hite Total Min. Max. Min. Max.
INORGANICS
Alurminum 14 68 0.0888 33 0.088 0.114
Amnemonia-N 17 24 0.08 22 0.08 0.08
Antimony 1 15 0.0444 0.0444 0.044 0.088
ANsenic 3 15 0.0042 0.01028 0.001 0.003
Bartum 10 18 0.0223 0.0873 0.023 0.042
Beryllium 1 185 0.001 0.001 0.001 0.002
Cadmium 0 18 0.002 0.004
Calcium 18 15 S 474
Chromium 9 68 0.0087S 0.582 0.008 0.0302
Cobait 3 15 0.00728 0.0228 0.004 0.014
Copper 11 a8 0.0082 0.78 0.00478 0.0338
Cyanide 1 7 0.037 0.037 0.01 0.01
ron 10 185 0.0478 132 0.0128 0.039
Lead 2 15 0.0028 0.01088 0.001 0.0032
Magnesium 15 18 18 529
Manganees 14 18 0.0462 1.868 0.001 0.001
Meroury 2 18 0.0002 0.00038 0.0002 0.0002
Nicled 25 &8 0.0104 0.6 0.000 0.018
Nitrate + Nitrite 13 24 0.08 168 0.08 0.08
Potassium 13 15 0.858 1.8 0.982 0.982
Selenium 1 15 0.0011 0.0011 0.001 0.008
Siver 1 ] 0.0148 0.0148 0.0088 0.00
Sodium 18 18 348 s7%
Thalllum 0 18 0.001 0.004
Vanadium 4 18 0.0079 0.0222% 0.008 0.008
dnc =2 ] 0.0048 219 0.004 0.020883
VOLATILES
Acstons 7 58 0.002 0.058 0.01 (31
Senzene 0 58 0.008 08
Sromodichioromethane 1 58 0.001 0.001 0.008 [+3
Bromoform 0 58 0.008 oS
Bromomethane 0 56 0.008 0.8
Butanone, 2- 1 56 0.028 0.028 0.008 oS
Carbon disuifide (1] L] 0.008 os
Carbon tetrachioride 0 58 0.008 0.5
Chiorobenzene 0 8 0.008 0s
Chiorosthane 0 58 0.01 0s
Chiorostiwi vinyt ether, 2- 0 48 0.01 1
Chioroform 1 58 0.002 0.002 0.008 a5
Chicromethane 0 58 0.01 0s
Dibromochioromethane 0 58 0.008 0s
Dichiocrosthane, 1,1- 1 58 0.002 0.002 0.008 08
Dichiorosthane, 1.2- 0 58 0.008 05
Dichiorosthene, 1,1- 0 58 0.008 0.8
Dichiorosthene, 1.2- (total) 12 58 0.002 1.4 0.008 0.01
Dichioropropane, 1.2- o} 58 0.008 (o]
Dichioropropene, cis-1.3- 0 L] 0.008 0s
Oichioropropene, trane-1.3- 0 58 0.008 0s
Shylbenzene 0 8 0.008 08
Hexanone, 2- 0 58 0.01 0s
Methyi-2-pentancne, 4- 1 L] 0.001 0.001 0.01 0s
Mathyiene chioride 0 8 0.01 0s
Styrene 0 58 0.008 05
Tewrachicrosthane, 1,1.2.2- 0 58 0.008 08
Tetrachiorosthene 0 8 0.008 08
Toluene 2 L] 0.002 0.003 0.008 0s
Trichiorosthane, 1,1,1- 2 L 0.001 0.1 0.008 0.08
Triohiorosthane, 1,1,2- 0 58 0.008 0s
Trichioroethene 12 58 0.002 87 0.008 0.01
Vinyl acetae 1 47 0.0t 0.01 0.01 05
Viayl chioride 3 56 0.0038 0.088 0.01 08
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TABLE AB-4 SUMMARY OF CONCENTRATIONS IN GROUNDWATER SAMPLES AT HI-MILL

GROUNDWATER. mg/L

Freq. ot Range of
Detection ___Range of Detects Detection Limits

CHEMICAL NAME it Totad Min, Max. Min. Max.,
Xylenes totad) 1 58 0.003 0.003 0.008 05
SEMIVOLATILES

Acenaptithene 0 3 0.01 0.01
Acenaphthyiens o] 3 0.0t 0.01
Anthracens 0 3 0.01 0.01
Benzo(ajanthracens 0 3 0.0t 0.01
Benzo(a)pyrens o] 3 0.01 0.01
Berzo d)flucranhens 0 3 0.01 0.01
Berzoig,h.l)perylens 0 3 0.01 0.01
Berzo(k)flucranthene 0 3 0.01 0.01
Beraoic acid o] 3 0.08 0.08
Benzyl alcohol 0 3 0.01 0.01
Bis{2-chiorosthoxy)methane 0 3 0.01 0.01
Bis{2-chioroethyt)ether (1] 3 0.01 0.01
Bis{2-chioroisopropyi)ether 0 3 0.01 0.01
Bia(2-ethyihexyl)phthaiste 0 3 0.01 0.0t
Bromophenyi-phenyiether, 4- Q 3 0.0t 0.01
Butyibenzyiphthalae o] 3 0.0t 0.0t
Chioro-3-methyiphenol 0 3 0.01 0.01
Chioroarndine, ¢ Q 3 0.01 0.01
Chioronsphthailene, 2- 0 3 0.01 0.01
Chicrophencl, 2- 0 k| 0.01 0.01
Chicrophenyi-phenyiether, 4- 0 3 0.01 0.01
Chrysene 0 3 0.01 0.01
Dl-n-butytphthaiae 1 3 0.0088 0.0068 0.01 o.;m
D-noctyiphthaiate 0 3 : 0.01 0.01
Oibenz(s.hjanthracens 0 3 0.0t Q.01
Dibenzoturan 0 3 0.01 0.01
Dichiorobenzene, 1,2- 0 3 0.01 0.01
Olchiorobenzene, 1,3 Q 3 0.01 0.01
Dichiorobenzene, 1,4- 0 3 0.01 0.0t
Dichiorobenzidine, 3.3"- 0 3 0.2 0.02
Otchicrophenci, 2,4 0 3 0.01 0.01
Olethryiphthalate +] 3 0.01 0.01
Dimethyiphenol, 2.4- 0 3 0.01 0.0t
Dimethyiphthaiase 0 3 0.01 0.0t
Dinitro-2-methyiphenoi. 4.6- 0 3 0.08 0.08
Dinlrophenot, 2.4- 0 3 0.08 0.08
Dinlrotoiusne, 2.4- 0 3 0.01 0.0t
Dinitrotoiusne. 2.6- 0 3 0.01 0.01
Fuoranthene 0 3 0.01 0.01
Fuorens 0 3 0.01 0.01
Hexaohiorobenzens ] 3 0.0t 0.01
Hexachiorobutagiens 0 3 0.01 0.0t
Hexachiorocyciopentadiens 0 3 0.01 0.0t
Hexachioroethane 0 3 0.01 0.01
indeno(1,.2.3-cd)pyrens 0 3 0.01 0.01
sophorone 0 3 0.01 0.0t
Methyinaphthalens, 2- 0 3 0.0t 0.01
Methyiphenol, 2- 0 3 0.0t 0.01
Msthyiphenol, 4- 0 3 0.01 0.01
N-Nitroeo-gi-n-propylamine 0 3 0.01 0.0t
N-Nitrosodiphenyiamine 0 3 0.01 0.01
Naphthalene 0 3 0.01 0.0t
Nitroaniline, 2- 0 3 0.08 0.08
Nitroaniline, 3- 0 3 0.08 0.08
Nitroansiine, 4- 0 3 0.08 0.08
Nivobenzene 0 3 0.01 0.0t
Nivophenol, 2- 0 3 0.01 0.01
Nitvophenoi, 4- 0 3 0.08 0.08
Pentachiorophenol 0 3 0.08 0.08
Phenantvene 0 3 0.01 0.01
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TABLE A8-4 SUMMARY OF CONCENTRATIONS IN GROUNOWATER SAMPLES AT Hi-MILL

GROUNDWATER. mg/L
Freq. of Range ot
Range of Detects Detection Limits
CHEMICAL NAME Hits _ Totsd Min. Max. Min. Max.
Phenot 0 3 0.01 0.01
Pyrene o] 3 .01 0.01
Trichiorobenzene, 1.2.4- 0 3 0.01 0.01
Trichiorophenoi. 2.4.5- 0 3 0.01 0.01
Trichiorophenol. 2.4,6- 0 3 0.0% 0.01
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